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(57) PecfjepaT: 

CoeAHHeHue Tkia3onnAHHa nnpwAHHOBoro 
Tuna m era corib cfcopMynbi I, rp,e X 1 - S; X 2 - S 
mjim O; Y - CR 6 R 7 , R 6 m R 7 - aTOM BOAopoAa, 
uriM R 7 BMecTe c R 4 o6pa3y»OT CBfl3b; 2 - 
C ^Q-a/iKMn, 3aMeu4eHHyK) cnnwribHyio rpynny; 

mw - A - B (A - AByxBaneHTHaw 
C i_6- HaCblL 4 eHH y , ° Mnu C2-6- HeHaCblL M eHH y K) 
yrneBOAopoAHyio rpynny, bo3mo>kho 
3aivieLAeHHyK) caivioe 6onbiuee 3 
ruApoKCH/ibHbiMM, okco- m C^-anmnaMu, M B 
npeACTaBnweT co6ofi paA^Kaji cpopwynbi (a-H), 
npn 3TOM Ka>KAbiw R a v\ R b - 3tom BOAopoAa, 
a/iKnn, ranoreH, cf)eHnn, a-HacjDTMn, p-Hacfrrnn, 
cf)ypnji, n R c - aTOM BOAopoAa nrm Ci-7-anKnn, R 

1 , R 2 n R 3 Ka>KAbitf npeACTasrifleT boaopoa; n = 
0. CoeAHHewie I mjim ux cfcapMai^eBTHHecKH 
npneM/ieMbie conn o6naAaK>T 

™nomnLieivMHecKO& aKTHBHOCTbK) m mop/t 
ncnoribsoBaTbCfl Ann npeAynpe>KAeHMfl hhh 
neneHun caxapHoro Aua6eTa y M/ieKonHTarcinwx. 
KpoMe Toro, coeAHHeHWH I o6/iaAa»OT 
aHTnmnKaL^noHHoi^ aKTHBHOCTbK) n npnroAHbi 
Ann neneHMfl Ana6eTMMecKnx oc/io>KHeHUM. 4 c. 
n 5 3.n. 4>-nbi, 28 Ta6n. 
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(54) COMPOUND OF THIAZOLIDINE OF PYRIDINE TYPE OR ITS SALT, HYPOGLYCAEMIC AGENT, 
ANTIGLYCATING AGENT AND PHARMACEUTICAL AGENT INHIBITING HYPERGLYCAEMIA, NONENZYMATIC 
GLY CATION AND ALDOSOREDUCTASE FOR PROPHYLAXIS AND TREATMENT OF DIABETES MELLITUS AND 
DIABETIC COMPLICATIONS 

(57) Abstract: 

FIELD: organic chemistry, medicine. 
SUBSTANCE: invention relates to compound of 
thiazolidine of pyridine type and its salt 
of the formula (I) 

o where 
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X 1 is S; X 2 is S or O; Y is -CR 6 R 7 ; R 6 and R 7 - 
hydrogen atom, or R 7 together with R 4 forms a 
bond; Z is C^ 0 -a\k^\, substituted 
silyl-group; or -A-B where A is bivalent 
C -^-saturated or C 2 -6-unsaturated 
hydrocarbon group possibly substituted with 
3 hydroxyl-groups (not above), oxo- and 
C 1-7-alkyls, and B means a radical of the 



formulas: (a) 




(b) 
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Ra and R b - hydrogen atom, alkyl, halogen, 
phenyl, a-naphthyl, p-naphthyl, furyl, and R c - 
hydrogen atom or Ci.7-alkyl; R 1 , R 2 and 

R 3 each means hydrogen; n = 0. Compounds of 
the formula (I) or their pharmaceutically 
(m) acceptable salts can be used for prophylaxis 

or treatment of diabetes mellitus in 
mammalian. Also, compounds (I) show 
antiglycation activity and useful for 
diabetic complications treatment. EFFECT: 
improved method of synthesis, enhanced 
Each effectiveness of compounds. 9 cl, 28 tbl, 15 ex 
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np0M3B0flHbie 

cpeACTBa HMewT 

TA)KejiyK) 

h no^BneHne 



HacToamee M3o6peieHne othochtch k 
HOBbiM Tkia3o/iMflMHaM nnpHAHHOBoro Tnna, 
06naAaK)ii^nM runomnKeMMMecKUM AefiCTBneM h 
aHTumnKai^noHHbiM Ae^CTBkieM, KOTOpbie 
flBJi^joTCfl none3HbiMH Ann MeAHUMHbi h 
BeiepuHapnn, b nacTHOCTH npuroAHbi Ann 
neneHHfl hjih npeAynpe>KAeHn« caxapHoro 
Ana6eTa n Ana6eTHMecKHX ocno)KHeHMM. 

flo chx nop b KanecTBe opanbHbix 
runomnKeMnnecKnx cpeACTB Ana cHHweHHH 
coAep>KaHkifl caxapa b kpobh ujhpoko 
npuMeHflioTCfl pa3/inMHbie nponsBOAHbie 

CynbCpOHM/lMOMeBUHbl H 

6nryaHHAHHa. OAHaKO, sth 

HeAOCTaTKM, Bbl3blBafl 

runomnKeMMMecKyfo KOMy 
MonoHHoro au,HA03a, h, cneAOBaTejibHO, npn hx 
npaKTMMecKOM npnivieHeHnn Aon>KHbi 6biTb 

npUHJRTbl BCe B03MO>KHbie Mepbi 

npeAOCTopo>KHOCTM. "Chem. Pharm. Bull., vol. 
30, p.3563 (1982)", " J. Med. Chem., vol. 
32, p. 421 (1989) M , " J. Med. Chem., vol. 
34, p.318 (1991", "J. Med. Chem., vol.. 33, 
p. 1418 (1990)", ny6nHKau,Hfl He npoweAwero 
3KcnepTM3y naTeHTa flnoHHH N 64586/1980 h 
ony6jiMKOBaHHbie onncaHH* esponencKHx 
naTeHTOB N 177353, 283035, 283036, 332331, 
332 332 h 605228 onucbiBatoT pa3fiHHHbie 
Tna3onnAHHAnoHbi, KOTopwe p,a\oT 

runomnKeMnnecKUM acfic^eKT, m ocooeHHO 
npuroAHbi A^fl neneHHfl Ana6eTa Tuna 11, h 
OTMe^aeTcn, hto sth cpeACTBa noHTH He 
Bbi3biBaK)T TaKnx rHnor/iHKeMHHecKHx 

CMMnTOMOB, KOTOpbie Bbl3blBaKDT 

BbiujeynoMflHyTbie opanbHbie 
runomnKeMMMecKne cpeACTBa. Oah3ko, xota 
TaKne coeAMHeHUfl o6naAatoT qtyHKLinefl 
3ct>4)eKTMBHO CHM>KaTb coAepwaHHe caxapa b 

KpOBM, HO He AOKa3aHO, HTO 3TH COeAHHeHHfl 

Aei^CTByiOT KaK CHHwaiomHe hjih 
npeAynpe)KAaK)Li4Me pa3nnMHbie xpoHnnecKne 
cMMnTOMbi, Bbi3biBaeMbie AHa6eTOM, TaKMe KaK 
Ana6eTMMecKafi HeqbponaTHfl, py\a6ermecK39\ 
KaTapaicra, Ana6eTHHecKaa peTMHonarnfl, 
Ana6eTMHecKafl HeBponaTHfl m T.n. 

C Apyrotf CTopoHbi, HeAaBHO OTMeneHO, hto 
HecfjepMeHTaTMBHoe mnK03minpoBaHne 
BHTanbHbix 6e/iKOB Bbi3biBaeT pa3JiHMHbie 
3a6ojieBaHM«, conpoBo>KAaeMbie AHa6eTOM h 
aTepocicnep030M. Boo6me, peaKu.HH 
peAyi^npyfOU4MX caxapOB c aMHHOKHcnoTaMH h 
6enKaMn, Bbi3biBaeMan TennoBOH" o6pa6oTKOH 
numM hjih npn xpaHeHnn nninH, H3BecTHa KaK 
peaKi^Mfi MefinnapAa (Maillard). B 1970-x 
BbmcHHTiocb, hto peaKu,Hfl MennjiapAa 
qbaKTHMecKM Bbi3biBaeTCfl b >khbom opraHH3Me, h 
b noc/ieAHee BpeMfl TaKaa peaKU,Hfl Ha3biBaeTca 
muKaijHetf (glication) (cm. "J. Biol. Chem., 
vol. 252, p. 2998 (2977)"). KpoMe Toro, 
noATBepAMJiocb, hto rnnKau,i/m ycn/iHBaeTCR npn 
TaKnx xpoHMHecKMX rnnepmHKeMHHecKHX 
coctohhhhx KaK A^a6eT h npeAnonaraeTCH, hto 
rnHKau,Hfl 3anycKaeT noflB/ieHne pasnnHHbix 
AMa6eTnnecKMX ocnoxHeHHH (cm. New Eng. J. 
Med. vol. 314, p. 403 (1986)"). Ilpouecc 
rjinKau.nn ao KOHU,a He aceH, ho CHHTaeTca, hto 
pa3nnHHbie BmajibHbie 6enKM B3anMOAeMCTByjoT 
c peAyqHpyioiUMMH caxapaMH c o6pa30BaHneM - 

He4)epMeHTaTHBHblM - UJM4>0OBblX 0CH0B3HHM, M 

hto nocne neperpynnnpoBKn AMaAopM 
npokicxoAHT CTpyicrypM poBaHHe m npeBpameHkie 
bo cjDnyopecL^eHTHbie HepHeiou^He MaTepnanbi, 
T.e., b AGE (KOHeHHbie npoAyKTbi 
yBe/iMHHBUjerocfl rnHK03nnnpoBaHn«). 
BbmcHMnocb, hto npw Ana6eTMMecKOM KaTapaicre 
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y Kpbic ycHriHBaeTCfl rnnKai^MH 6e/iKa 
xpycTariHKa. KpoMe Toro, npeAno/iaraeTCH, hto 
rriHKai^Mfl MHe/iMHOBbix 6e/iKOB Bbi3biBaeT 
AHa6eTHHecKy»o HeBponaTHio, h hto mMKai^Hfl 
Konnarena v\ anacTHHa, npncyTCTByioiAHX a 

COeAHHHTeJIbHOH TK3HH, BblSblBaeT noHeHHyio 
AHCcpyHKu.nK) - HHAynnpoBaHHe yTOJllHeHHfl 
peHanbHoK rnoMepynqpHO^ 6a3a/ibHoW 
MeM6paHbi h aTepocKnepo3. 

Brown lee et al. coo6u^Hnn, hto 
aHTHrriHKauHOHHoe AencTBHe aMHHoryaHHAHHa 
npeAOTBpamaeT o6pa30BaHne 6e/iKa AGE Ha 
CTeHKax apTepnPi y Kpwc, CTpaAaiou^HX 

AHa6eTOM, H nOflB/lfleTCfl B03MO>KHOCTb 
OTMeTHTb aMHHOryaHHAHH KaK CpeACTBO aha 

npeAynpe>KAeHHfl 3a6oneBaHH^, b tom HHcne, 
caxapHoro A^a^eTa (cm. "Science vol. 232, p. 
1629 (1986)"). OAHaKO, BbiweynoMHHVTafl 
qbyHKL^Hfi aMHHoryaHHAHHa He BcerAa ABnaeTca 
AOCTaTOHHoC^ h cpeACTBO, AOCTHraiouL^ee 
aHTHrriHKaUjHOHHoro a^ctbha, 
yAOBneTBop^KDiAero Tpe6oBaHHRM npaKTHKH, 
noKa He HaHAeHO. 

C ApyrO^ CTOpOHbl, H3BeCTHO, HTO 

anbA03opeAyKTa3a (AR) flBnaeTC^ cpepMeHTOM 
Ana peAyUHpoBaHHfl anbA03, TaKHX KaK rnioK03a 
h ranaKTOsa, ao nonnonoB, T3khx KaK cop6HT h 
ranaKTHT, b >khbom opraHH3Me. TaioKe H3BecTHO, 
hto HaKonneHHe b opraHax TaKHM o6pa30M 
npoAyiWOBaHHbix qbepMeHTOM nonnonoB 
HHAyi^npyeT hjih ycH/iHBaeT pa3JiHHHbie 
Ana6eTHHecKHe ocno>KHeHHfl, TaKHe KaK 
AHaoeTHHecKyio peTHHonaTHio, Ana6eTHHecKyio 
HeBponaTHKD h AHa6eTHHecKyK) HeqbponaTHto, h, 
cneAOBaTeribHO, hhth6htop npoTHB Tararo 
0>epMeHTa flBnneTCfl npnroAHbiM b KanecTBe 
cpeACTBa ppn neneHHH sthx Ana6eTHnecKHX 

OCJ10>KHeHMH. 

ripn TaKOM nono>KeHHH nen, aBTopbi 
HacTOflii^ero H3o6peTeHHH CHHTe3HpoBann 

pa3flHHHbie THa30JlHAHHbl, KOTOpbie He 

onncbiBaioTCfl b BbiujeynoM^HyTO^ riHTepaType, 
h HccjieAOBanH hx CBO^CTBa. B pe3ynbTaTe, 
aBTopbi HacTOfliAero H3o6peTeHH« o6Hapy>KHnH 
coeAHHeHHe, o6naAaK)U4ee aHTHrriHKai^HOHHbiM 

Ae^CTBHeM H aKTHBHOCTbK) HHTH6HpOBaHHW 

anbA03opeAyKTa3bi, KOTopyK) He noKa3biBaK)T 
BbiLueynoMflHyTbie M3BecTHbie coeAHHeHHfl. 
TaKHM o6pa30M, HacTOflu^ee H3o6peTeHHe 

OTHOCMTCfl K T 14830/1 MAHH3M nHpMAHHOBOrO THna, 

cnoco6HbiM npeAynpe>KAaTb hdh neHHTb 
caxapHbii?i AnaGeT h Ana6eTHHecKHe 
ocno>KHeHHfl. 

HoBbie npoH3BOAHbie THa3oriHAHHa 
nnpHAHHOBoro Tnna HacTOfli^ero H3o6peTeHHfl 
npeACTaB/iflioT co6ofi THasoriHAHHbi 
nnpHAHHOBoro Tnna h hx cojih, H3o6pa>KaeMbie 
cneAytou^en Aanee qbopMyjion I 
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TAe X 1 npeAcraBJifleT co6oh S hhm O; 

X 2 npeAcraBrmeT co6om S, O hjim NH; 

Y npeACTaBTiweT C060P1 

CR 6 R 7 /R 6 npeACTaBriHeT co6o^ aTOM 
BOAopoAa, (Ci-C 7 )-anKHnbHyK) rpynny hhh 

(C 3-C7)-UHKnoariKHnbHyK) rpynny, h 

R 7 npeACTaBnaeT co6oh aTOM BOAopoAa, 
(C ^C/J-a/iKHribHyK) rpynny hjih 
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(C 3-C 7 >-i^nKnoajiKMJibHyK) rpynny, win o6pa3yeT 
BMede c R 4 CBH3b, unn SO2; 

Z npeACTaBJi«eT cooofl (C r C 10 )-ajiicvLnbHyio 
rpynny, (C2-C 10 >- anKeHwibHyio rpynny, 
(C r C 10 )-anKMHnribHyK) rpynny, 
(C 3-C7>^taioajiKM/ibHyK) rpynny, 
(C 3-C7)-miKnoanKeHnnbHyK) rpynny (ra^aa H3 
ynoM^HyTbix aniowbHbix, a/iKeHunbHbix, 
ariKMHUJlbHblX, unicnoaJiKunbHbix n 

UHKnoaJiKeHMJibHbix rpynn MoweT 6biTb 
3awei4eHa caMoe 6oribiuee 3 n/iApoKcnnbHbiMH, 

OKCO-, (CrC/VaJlKH^bHblMM H 

(C 1 -C7>amoKCnrpynnaMn/, (J>eHnnbHyio rpynny, 
6nc|)eHnnbHyio rpynny, a- Hacf>TnnbHyio 
rpynny, p- Ha$™nbHyHio rpynny, 6eH3nnbHyio 
rpynny, nwpvviwvoKyiG rpynny, 

nnpnMHAHHnnbHyjo rpynny, nnpnAa3HHVUibHyio 
rpynny, cfcypaHnnbHyio rpynny, TneHnnbHyio 
rpynny, nwpponnjibHyio rpynny, nnpa3onnnbHyio 
rpynny, nMKAasonnnbHyio rpynny, nnpaHnnbHyio 
rpynny (Ka>KAa« H3 BbiweynoMflHyTbix 
cpeHHJibHofi, 6ncf)eHnnbHOM, a- HacjDTunbHoC^, p- 
HacfriwibHOtf, 6eH3nnbHofi, nnpnAn/ibHofi, 
riMpuMnflUHMJibHOM , nnpnAa3HHnnbHon, 
(fcypaHunbHOM, TueHUJibHoCi, nnpponn/ibHOtf, 
nnpa30JinjibHOM, .nMnAaaonnnbHOfi n 
nMpaHHribHo^ rpynn MO)KeT 6biib 3aMeu^eHa 
caMoe 6ojibiuee 3 rnApoKcnnbHbiMii, 
(C r C 7 )-ajiKMnbHbiMH )A (C r C 7 )-anK0KcnJibHbiMki 
rpynnaMM n aTOMaMU ranoreHa), 3aMemeHHyio 
cn/iM/ibHyio rpynny, (C 1 -C 14 )-annc})aTMMecKyKD 
aL^nbHyio rpynny, (Ce-C^-apoMaTKHecKyK) 
aLjftfibHyK) rpynny nnn -A-B (A npeACTaB/ifler 
co6on AByxBaneHTHyio HacbiineHHyio 
(C i-C6)-nnn HeHacbiu^eHHyio (C2-C 6 )- 
ymeBOAopoAHyio rpynny, KOTopaa MOweT 6biTb 
3aMeiAeHa caiwoe 6onbwee 3 ruAPOKcniibHbiMn, 
OKco- n (C r C 7 )-anKnnbHbiMM rpynnaMn, n B 
npeACTaBnneT co6ofi (C 3 -C 10 )-^icnoanKiinbHyK) l 
(C3-C 7 -L^nKnoanKeHnr]bHyK), 
(C 6-Ci4)-apoMaTHMecKyio n (C4-C12) 
reTepoL\nKnnHecKyK) apOMamnecKyio rpynny, 
KOTOpbie MoryT coAepwaTb caMoe oonbiuee 5 
3aMecTHTene«, b ijenoM (ynoMflHyTaa 
reTepoqHKnwHecKafl apoMaTnnecKafl rpynna 
MOKeT coAep>KaTb caMoe oonbwee 5 
reTepoaTOMOB, BbionpaeMbix 1/13 rpynnbi, 
cocTOHiAetf ki3 aTOMa KucnopoAa, aTOMa cepbi h 
aTOMa asoTa, KaK cocTaBHbie 3/ieMeHTbi 
reTepoi(MKnnHecKoro *Apa), nnn 
(C 4 -C 6 )-reTepoi4MKnoanncf)aTHMecKyio rpynny 
(ynoMHHyTan reTepoL^MKnoajincf)aTHMecKafl 
rpynna MOxeT coAepwaTb caMoe 6onbiuee 3 
reTepoaTOMa, Bbi6npaeMbix H3 rpynnbi, 
cocroflLU,eM n3 aTOMa KucnopoAa, aTOMa cepbi n 
aTOMa a30Ta, KaK cocTaBHbie aneMeHTbi 
reTepoi^nicnMMecKoro HApa)); 

Ka>KAbi« M3 R 1 , R 2 n R 3 , He3aBHcnM0, 
npeACTaBn^eT co6ou aTOM BOAopoAa, 
(C r C 7 )-anKHJibHyK) rpynny (KOTopaa MO)KeT 
6biTb 3aMei^eHa rnApoKcn/ibHOrt rpynnon), 
(C 3 -C 7 )-L^MKnoariKnnbHyio rpynny, 
rnAP°KCMJibHyio rpynny nrm aTOM ranoreHa; 

R 4 npeACTaanweT co6on aroM BOAopoAa nnn 
(C r C 7 )-anKmibHyio rpynny, win BMecTe c 

R 7 o6pa3yeT cB«3b; n 
n paBeH 0 nnn 1 . 

3aMecTHTenn coeAMHeHMfl HacTOflinero 
M3o6peTeHM«, HMeiomero 0opMyny (1), 
onpeAenwioTCfl nnn»ocTpvipyK)iAMMH npuMepaMM, 
ho o6"beM HacTOfliMero M3o6peTeHMfl He AOJiKeH 
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orpa h mm n b aTbCH 3TMMM npMMepaMii. 

KawwPi 3aMecTMTenb b c|)opMyne (1) 
KOHKpeTHo nn/nocTpnpyeTCfl Aanee. 

npMMepaMM (Ci-C^J-ajiKvmbHoft rpynnw 
WBJifltoTCfl MeTun, 3Tnn, H-nponun, M3onponnn, 
H-6yTi4Ji, n3o5yTnn, BTOp-6yTnn, TpeT-6yTwn, 
1-neHTnn, 2-neHTnn, 3-neHTwn, M3oneHTnn, 
HeoneHTnn, TpeT-nemrnn, 1-reKcnn, 2-reKcnn, 
3-reKCnn, 1-MeTM/i-1-3Tim-H-neHTiin, 
1 ,1 ,2-TpnMeTnn-H-nponwn, 
1 ,2,2-TpnMeTnn-H-nponnn, 
3,3-AHMeTMJi-H-6yTMJi, 1-renTWi, 2-renTnn, 1- 
3TMJ1-1 ,2-AHMeTWi-H-npo-nnn, 

1- 3Tnn-2,2-AHMeTHJi-H-nponnn, 1-oiann, 
3-oKTnn, 4-MeTnn-3-H-renTnn, 
6-MeTnn-2-H-renTnn, 2-nponn/i-l-H-renTnn, 
2,4,4-TpnMeTMn-1-H-neHTnn, 1-HOHkin, 2-hohhji, 

2.6- AHMewi-4-H-renTWi, 3-3Tnn-2, 

2- AMMeTnn-3-H-neHTnn,3,5,5-TpviMeTiiri-1-H-reKc 
nn, 1- Aeunfl. 2-Aeunn, 4-AeiAnn, 

3.7- AHMeTnn-1 -h-oktuji, 
3,7-AMMeTnn-3-H-oKTwn, n noAo6Hbie. 

npuMepaMM (C r C 7 )-anKnnbHO^ rpynnbi 
flBnaioTCfl MeTnn, 3Tnn, H-nponnn, M3onponnn, 
H-6yTnn, M3o6yTnn, BTop-6yTnn, TpeT-6yTH/i, 
1-neHTun, 2-neHTkin, 3-neHTnn, n3oneHTnn, 
HeoneHTnn, TpeT-neHTnn, 1-reKcnn, 2-reKcnn, 

3- reKcnn, 1 -MeTnn-1 -STnn-H-neH-Tnn, 
1 ,1 ,2-TpnMeTnn-H-nponnn, 

1 ,2,2-TpMMeTnn-H-nponnn, 
3,3-AHMeTnn-H-6yTnn, 1 -renTnn, 2-renTnn, 
1-3TM/1-1 ,2-AHMeTnn-H-nponnn, 

1- 3Tnn-2,2-A^MeTMn-H-nponnn n noAo6Hbie. 

npwMepaMn (C r C 3 )-anKnnbHO« rpynnbi 
9Bn«K)TCfl MeTnn, 3Tnn, H-nponnn, H3onponnn, n 
noAo6Hbie rpynnbi. 

npuiMepaMM (C2-Cio)-anKeHnnbHoi^ rpynnbi 
flBnaioTCfl STeHnn, 1-MeTnn-BHHnn, 1-nponeHnn, 
1 -Me™n-1 -nponeHnn, 1 -MeTnn-2-nponeHnn, 

2- MeTnn-2-nponeHnn, 1 -3Tnn-2-BHHnn, 
1 ,2-AkiMejnn-l -nponeHnn, 
1,2-AHMeTnn-2-nponeHnn, 1-3Tnn-1-nponeHnn, 
1-3Tnn-2-nponeHnn, 1-MeTnn-1-6yTeHnn, 

1 -MeTnn-2-6yTeHnn , 2-MeTnn-1 -6yTeHnn , 
1 -M3onponnnBHHnn, 1 -MeTnn-1 -neHTeHnn, 
annnn, 1-6yTeHnn, 2-6yTeHnn, 3-6yTeHHJi, 
1-neHTeHnn, 2-neHTeHnn, 



2,4-neHTaAneHnn, 

3-reKceHnn, 
2,4-reKcaAneHnn, 



3- neHTeHnn, 
1-reKceHnn, 

4- reKceHnn, 
1-renTeHHJi, 



1-HOHeHiin n noAo6Hbie rpynnbi, 



4- neHTeHnn, 
2-reKceHnn, 

5- reKceHnn, 
1-oKTeHnn, 

1- Aei^eHnn. 

npnMepaMn (C2-C 1 o)- anKWHnnbHon rpynnbi 
HBnaioTCfl 3TMHnn, nponaprnn, 1-6yTMHnn, 

2- 6yTHHnn, 3-6yTHHnn, 1-neHTMHnn, 
2-neHTMHnn, 3-neHTMHnn, 4-neHTMHnn, 
1-reKCMHMii, 2-reKcnHnn, 3-reKCMHnn, 
4-reKcwHnn, 5-reKCMHnn, 1-renTHHnn, 1- 
OKTHHnn, 1-hohhhmji, 1-AeunHun m noAo6Hbie 
rpynnbi. 

npviMepaMM (Ca-CioJ-MnKnoanKnnbHOM 
rpynnbi aBnwioTCfl unKnonponnn, 
1 -MeTnnLjwKnonponnn, 2-MeTMJii4MKnonponnji, 
L^MKnonponnnMeTnn , 4-MeTnnmiKnoreKcnn , 
i^nKno6yTnn, miKnoneHTMn, i^MKnoreKcnn, 
i^nKnorenTaHnn, LjnKnooKTaHnn , miicnoHOHaHnn, 
L^MKnoAeKannn, 6hl^hktio [2.2.1] renTnn, 
6nunicno [3.1.1 J renTnn, 6nunKno [2.2.2] 
OKrnn, 1-aAaMaHTiin, 2-aAaMaHTnn n noAo6Hbie 
rpynnbi. 

{IpnMepaMM (C3-C 7 )-i^nKnoaJiia4nbHOfi 
rpynnbi HBnaiOTCfl L^nicnonponnn, 1- 
MeTununKnonponnn, 2-MeTn/ii4HKnonponnn, 
i^nKnonponnnMeTMn, 4- MeTnni^nKnoreKcnn, 
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L4MKno6yTHJi, i^MKnoneHTn/i, i^nKnoreKcun, 
m/iKfiorenTwri m noAo6Hbie rpynnbi. 

npuMepaMU (C^-Cy^MKnoameHwibi-tofi 
rpynnbi nBnamcn 1-i^MKnoreKceHnn, 
2-L4HKnoreKceHM/i, 3-L^nKnoreKceHH/i, 
L\MKnoneHTaflneHMJi, 2-6ML^MKno [2.2.1] 
renTeHun, 2,5-6nLjnKno [2.2.1] renTaflneHun w 
no,qo6Hbie rpynnbi. 

(IpuMepaMU (C^Cy^ariKOKCurpynnbi 
nB/ifljOTCfl MeTOKCurpynna, 3T0Kcnrpynna, 
H-nponoKcurpynna, M3onpononoKcnrpynna, h- 
6yroKCnrpynna, M3o6yTOKcnrpynna, 
BTop-6yTOKcnrpynna, TpeT-6yTOKCnrpynna, 
neHTkinoKcurpynna, reKcunoKcurpynna, 
reninnoKCMrpynna u noAo6Hbie rpynnbi. 

FlpuMepaMM 3aMeii|6HHOM cunnnbHOM 
rpynnbi ABJiwwTCfl TpnMe™ncunnji, 
TpM3Tnncnnnn, Tpn-H-nponn/icunun, 
Tpn-n3onponmicn/imi, Tpn-H-6yTMncnnnn, 
Tpn-ki3o6yTnncnnnn, TpM-H-reKcuncunmi, 
flUMeTn/iaTMJickinun, flUMeTMn-H-nponnncM/inn, 
AMMeTHJi-H-6yTnncminji, 
AM-MeTM/iM3o6yTMncM/inn, 
AMMeTHJi-TpeT-6yTHJicnnMn, 
AHMeTHJi-H-neHTuncunun, 
AHMeTun-H-oKTuncunun, 
AHMeTHJiL^MKnoreKcujinncn/inn, 
AM-MeTMnreKCHJinncMJikm, 
AHMeTun^.S-AMMeTunnponnncMJinji, 

AHMeTMn6eH3MJiCMnnn, py\Mer\AncpeHMr\c\An\An, 
AHMeTnn-n-Tonn/icnjiM/1, 
AMMeTMncfjJioc^eMCMricunii^, 
MeTuriAMciieHMncunMJi, Tpuc^eHmicunmi, 
AMC^eHMn-TpeT-eyTMncujinn, Tpn6eH3MncMnnn, 

AMC|)eHMnBM HMJ1CMJ1 Mfl , AH$eHMJl-H-6yTMriCHJlHJ1 , 

cjDeHMnMeTMnBMHMJicMJiMJi m noAo6Hbie rpynnbi. 

npuMepaMU (Ci-Ci4)-annct)aTHHecKoCi 
aL^n/ibHOM rpynnbi HB/ifliOTCfl cfeopMHJi, ai^eTun, 
nponnoHM/i, 6yTnpn/i, M3o6yTnpnn, Banepu/i, 
M30Ba/iepnn, nuBanomi, naypown, mmpmctomji, 
aKpunonn, nponnononn, MeTaKpunonn, 
KpoTOHonn n noAo6Hbie rpynnbi. 

npuMepaMU (Ce-C 10 )-apoMaTUNecKOM 
aunribHo^ rpynnbi flsrmioTCfl 6eH3onn, 

2- TOJiyowi, 3- TonyoHJi, 4-TOJiyoun, a - 
Hac{)TOMJi, p- uatyTom, i4MHHaMOM/i m noAo6Hbie 
rpynnbi. 

ripuMepaMM (C6-Ci4)-apOMaTMMeCKOM 

rpynnbi flB/iflfOTca cpeHun, a- HacpTH/i, p- 
HacpTMJi, 1-MHAeHnn, 2-MHAeHnn, 3- MHAeHun, 

4-MHABHHfl, 5-MHA6HHJ1, 6-MHAeHHJl, 7-WHA©HHJl, 

1 -HHAaHun, 2-HHAaHnn, 4-HHAaHnn, 5-MHAaHHJi, 

1- cpnyopeHnn, 2-cf)nyopeHnn, 3-4)nyopeHKJi, 
4-c^riyopeHWi, 9-cpnyopeHMn n noAo6Hbie 
rpynnbi. 

ripniviepaMM (C4-C 12 )-reTepoL^MKJinMecKO^ 
apoMaTMMecKo^ rpynnbi HBrmtOTCH 2-cfcypnn, 

3- cJ)ypnji, 2-TneHMJi, 3-TkieHnn, 1-nnppoiiKJi, 

2- nnppojinn, 3-nuppo/inn, 2-oKca3onwi, 

4- oKca30^Mn, 5-oKca3oni/in, 2-Tna30Jikiii ( 
4-Tt/ia3onmi, 5-™a30Jimi, 3-M30Kca30Jiwi p 

4-M30KCa30JlMn, 5-M30KCa30JlMJl, 3-H30THa30riMJl, 

4-M30TMa3onnn, 5-H30Tua3cmmi, 3-cf)ypa3aHnn, 

1- nupa3onnn, 3-nnpa30Jinn, 4-nnpa30jikin, 

3- OKConnpa3on-1 -m t 3-OKConnpa3on-2-Mn ( 

3- OKConnpa3on-3-nn, 3-oKconkipa30Ji-4-iiJi, 

4- OKConnpa30Ji-3-nn, 1 -MMMAa3onnn, 

2- MMHAa30Jinji, 4-HMMAa3onn^, 
2-OKCOMMMAa3on-1 -nn, 2-OK<X)MMMAa30Ji-4-n/i, 
1 ,2,3-Tpna3on-1-mi, 1 ,2,3-Tpna3on-2-MJi, 

1 .2.3- Tpua3on-4-mi, 1 ,2,4-Tpkia3on-1-mi, 

1 .2.4- Tpna3on-3-Mn, 1 ZA-rputton-A-un, 

1 ,2,4-(2H, 4H)-Tpua30Ji-3-OH-2-u/i, 1 ,2,4-(2H, 



4H )-Tpna3on-3-OH-4-nn , 
4H)-Tpna3on-3-OH-5-nn, 
2H)-Tpna3on-3-OH-1 -n/i , 
2 H)-Tpna3on-3-OH-2-nn , 
2H )-Tpna3on-3-OH-5-nn , 



1,2,4-(2H, 
1,2,4(1H, 
1,2,4-(1H, 

1,2,4 
1-TeTpa3onnji, 



(1H, 
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2-nnpHMllAHHHJl, 

nUpMMMAUHMJl, 



2- TeTpa30/inn, 5-Teipa30Jimi, 2-nnpaHnn, 

3- nnpaHnn, 4-nnpaHH/i, 2-nnpiwiJi, 3-nnpnAn/i, 

4- nnpnAMJi, 2-nkipnA0H-1 -mh, 2-nnpnAOH-3-n/i, 
2-nnpnAOH-4-nn, 2-nnpwAOH-5-n/i, 

2- nnpnAOH-6-nn, 4-nnpnAOH-1-nn, 

4- nnpnAOH-2-M/i, 4-nnpnAOH-3-n^, 

3- nnpnAa3MHnn, 4-nnpnAa3MHnn, 
3(2H)-nnpnAa3MHOH-2-nn, 

3(2 H)nnpnAa3HHOH-4-mi , 
3(2H)-nMpMAa3MHOH-5-nn, 
3(2H)-nnpnAa3HHOH-6-nn, 
4(1 H)-nnpnAa3MHOH-1 -i/in, 
4(1 H)-nM-pnAa3HHOH-3-nn, 
4(1H)-nnpnAa3MHOH-5- mji, 
4(1 H)-nnpnAa3HHOH-6-nn, 

4- nnpnMMAMHMii, 5- 
2(1 H)nnpnMH-AHH0H-1 ~m, 

2(1 H)-nnpMMMAMH0H-4-nn, 2(1 H)- 

nnpMMMAHHOH-5-MJl, 2(1 H)-nnpMMMAMH0H-6-MJl, 
4(3H)-nMpMMMAMAHHOH-2-MJl 1 

4 (3 H)- n m pn-M \Am hoh-3-hji , 
4(3H)-nnpMMHAMHOH-5-nn, 
4(3H)-nnpnMMAMHOHO-6- nn, 
4(1 H)-nnpkiMMAMH0H-1 -nn, 

4(1 H)-nMpMMMAMH0H-2-Mn, 4(1 H)-nnpwMMAHHOH- 

5- mji, 4(1 H)nnpnMMAHHOH-6-Mji, 2-nMpa3HHMn, 
2(1 H)-nnpa3MH-1 - mji, 2(1 H)-nnpa3HH-3-mi, 
2(1 H)-nnpa3HH-5-nn, 2(1 H)-nnpa3MH-6-wn, 

I^.S-TpMasMH-S-nn, 

l^^-TpMaSMH-S-MJI, 

1 ,2,3,4- TeTpa3HH-5-mi, 
I^^.S-TeTpasMH-S-nn, 1-MHAonn/i, 2-mhaojimji, 

3- HHAonmi, 4-mhaojimji, 5-mhaojimji, 6-mhaojim^, 
7-mhaojim^, 2-XMHonnn, 3-XMHonn^, 4-xmhojim^, 

5- XHH0J1H/1, 6-XHH0J1M/1, 7-XMHOflMn, 8- XMHOX1MJ1, 

2-xnHonoH-1-nn, 2-XMHonoH-3-nn, 

2-XHHOJ10H-4-UJ1, 2-XMHOHOH-5- HJ1, 

2-xMHonoH-6-nn, 2-XMHonoH-7-nn, 

2-XHHOJ10H-3-UJ1, 4-XMHOflOH-l-MJl, 4- 

XMH0J10H-2-MJ1, 4-XHHOJ10H-3-Mn, 

4- XHHO-J10H-5-M/1, 4-XHHO/10H-6-HJ1, 4- 

XMHonoH-7-nn, 4-xnHonoH-8-nn, 
2-6eH30cf)ypaHnn, 3-6eH30cf)ypaHMJi, 4- 
6eH3o4>ypaHkin, 5-6eH3o4)ypaHmi, 

6- 6eH30c£)ypaHnn, 7-6eH30ct)ypaHnn, 2- 
6eH30TneHnn, 3-6eH30TneHnn, 4-6eH30TneHnn, 

5- 6eH30TneHnn, 6- 6eH30TneHnn , 

7- 6eH30TneHun, 1-n3oxnHonnn, 3-M30XHHOJ1H/i, 

4- M30XHHOJ1MJ1, 5-M30XHHOJ1MJ1, 6-M30XMHOJ1MJ1, 
7-H30XMHOJ1MJ1, 8-M30XHHO^M/l, 1 -M30XHH0J10H- 

2- MD, 1 -H30XMHOnOH-3-MJl, 1 -M30XMHOJlOH-4-H^, 
1 -M30XMH0JlOH-5-Mn, 1 -M30XMHOJ10H-6-Mn, 

1 -M30XMHOJ10H-7-Mn, 1 -M30XMHO/10H-8-HJ1, 

3- M30XHHonoH-2- nn , 3-M30XMhojioh-4-mji , 

3- M3OXHHOn0H-5-MJl, 3-M30XMHOnOH-6-Mn, 3- 
MXOXMHOnOH-7-Mn, 3-M30XMHOnOH-8-Mn, 

2-6eH30Kca3onnn, 4-6eH30Kca30Jinn, 

5- 6eH30Kca3onn/i, 6-6eH30Kca3onnn, 
7-6eH30Kca3onnn, 2-6eH30Tna30Jinn, 

4- 6eH30Tna3onnji ( 5-6eH30Tna30Jinn, 

6- 6eH30Tna30JiMJi ( 7-6eH30Ta3onn^, 



1.2.3- Tpna3MH-4-Mn, 
l^^-TpnasMH-S-Mn, 

1 .2.4- Tpna3MH-6-mi, 



1- 6eH3onMpa3onnn, 
3-6eH3onnpa30Jinn, 
5-6eH3onnpa30jinji, 
7-6eH30nnpa3ojinn, 

2- 6eH3MMMAa3onnn 1 
5-6eH3MMHAa3on^, 



2- 6eH3onnpa3onMn, 
4-6eH3onnpa3onmi, 
6-6eH3onnpa3onn/i, 
1-6eH3MMHAa3onmi, 
4-6eH3MMMAa3onn/i, 

1 -6eH30Tpna3onnri , 4- 
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6eH30Tpna3onnn, 5-6eH30Tpna3onnn, 
2-6eH3onnpaHnn, 3-6eH-3onnpaHnn, 
6eH3onnpaHMn, 5-6eH3onnpaHMn, 
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6- 6eH3onnpaHL4n. 7-6eH3onnpaHnn, 8- 
6eH3onnpaHwn, 1-mhaojm3mhhji, 

2-MHAOJ1M3HHWJ1, 3-MHAO/1H3MHMJ1, 5- 

MHflOJlMSMHWn, 6-MHflOJlM3MHHn,7-MHAOriM3MHHn, 

8-MHflonn3MHnn, 2-nypnHun, 6- nypuHun, 

7- nypwHwn, 8-nypnHH/i, 1-4>Tana3HHWJi t 
5-4)Tana3HHnn, 6- 4>Tana3HHnn, 
1 -oKco-4)Tana3HH-2-nn, 

1 -oKcxjcfjTanaanHn/i^-nn, 1- 
oKco4)TaJia3HH-5-ivi, 1 -OKCo4)Tana3HH-6-nJi, 

1- OKCocpTajia3viH-7-wi, 1- oKcocf)Tana3HH-8-nji, 

2- Ha4)THpHAMHHJl > 3-Ha4>TMpHAMHHJl, 

4- HacpTMpnAMHnri, 2- xnHOKcann-Hun, 

5- xi4HOKcannHnn, 6-xnHOKcannHwn, 

2-XMHa30JlMHHJl 1 4- XUHa30JlHHUJ1, 

5-XMHa3onnHMn, 6-xnHa3orwHun, 

7-XMHa30JlMHHJ1, 8-XHHa30JlMHUJl. 3-UMHH0J1HHHJ1, 

4- l4MHHOnHHHJl, 5-L\HHH0JlHHMn, 6-l^HHHOJIMHHJl, 
7- l^MHHOJlMHUn, 8-qMHHOJlMHHJl, 

1 ,4-6eH30AMOKcaH-2-M/i, 
1 ,4-6eH30AMOKcaH-5-km, 
1 ,4-6eH30AnoKcaH-6-nn, 
1 ,4-OKcoHa4)TannH-2-nn , 1 ,4<>KcoHact)Ta/MH- 

5- MJi, 1 ^-OKCOHac^TannH-e-n/i, 
2,3-Anrnflpo-4-6eH3o4)ypaHvin 1 2,3-AnrnApo- 
S-eeHsoc^ypaHMfi, 

2.3- AnrMflpo-6-6eH30-4)ypaHMn > 2,3-AnrnApo-7- 
6eH3o4>ypaHnn, 1 ^-GeHsoTuaskiH^-MJi, 

1 ( 4-6eH30Tna3HH-3-nn, 1,4- 6eH30Tna3MH^-nji, 
1 ,A-6eH30Ti\a3v\H-5-vin, 1 ,4-6GH30Twa3HH-6-nn, 

1 .4- 6eH30TMa3MH-7-nn, 1 A-5eH30Tua3\AH-8-nr\, 
2-nTepwiHnn, 4-nTepnflMHnn, 6-nTepuAHHnn, 



7-nTepnA^HH/i, 
rmpnMiwiH-2-HJi, 

nnpMMHAHH-3-MJI, 

nnpnMMAHH-5-nn, 
-nnpnMiwiH-6-nri 
nnpnMMAHH-7-nn, 
Tpna3HH-3-n/i, 

Tpna3HH-4-MXl, 

Tpua3HH-7-wi, 



[1.5- 



nnpa30/io 
nupaso/io 
nupasono 
nnpa3ono 
nnpa30/io 
nnpa3ono [5,1-c] 
nnpa30Jio [5,1- c] 
nnpa3ono [5,1-c] 
nnpa3ono [5,1-c] 



a] 
[1,5-a] 
[1,5-a] 
[1,5-a] 
[1,5-a] 
-[1,2,4] 
[1,2,4] 
[1.2,4] 
[1.2,4] 



Tpna3MH-8-nn, Tna30/io [3,2-b] Tpna30Ji-2-mr, 
Tna3ono [3,2-b] Tpna3on-5-nn, Tuasono 
[3,2-b] TpMa3on-6-nn, 6eH3onnpaHO [2,3-b] 



nnpnAHH-2-nn, 

nnpnAHH-3-nii, 

nnpnAHH-4-mi, 

nnpnflMH-5-nn, 

nnpnflMH-6-MJi, 

nnpMflMH-7-MJi, 

nnpnAHH-8-mi, 

nnpiwiH-9-nn, 

nMpnAHH-5-OH-2-nji ; 

nMpnAHH-5-OH-3-MJi, 

nnpnAHH-5-OH-6-nn : 



6eH3onnpaHO 

6eH3onnpaHO 

6eH3onMpaHO 

6eH3onnpaHO 

6eH3onnpaHo 

6eH3onkipaHo 

6eH3onnpaHo 
5H-6eH3onnpaHO 
5H-6eH3onnpaHO 
3H-6eH3onnpa-HO 

5H- 6eH3onnpaHO 
5H-6eH3onnpaHO 



[2,3-b) 
[2,3-b] 
[2,3-b] 
[2,3-b] 
[2,3-b) 
[2,3-b] 
[2,3-b] 
[2,3-b] 
[2,3-b] 
[2,3-b] 
[2,3-b] 
[2,3-b] 
[2,3-b] 
2- 



nupHAHH- 5-oh-7-hji, 5H-6eH3onnpaHO 
nnpnAMH-5-OH-8-nn, 1-KcaHTeHMji, 
KcaHTeHun, 3-KcaHTeHH/i, 4-KcaHTeHnn, 
9-KcaHT6Hnn, 1-4)eHOKcaTHkiHnn, 2- 
4)eHOKcaTMMHnn, 3-4)eHOKcaTMMHnn, 
4-c})eHOKcaTUKHnn, 1 -Kap6a3onnn, 2- 
Kap6a3onn/i, 3-Kap6a3onnn, 4-Kap6a3onun, 
9-Kap6a3onnji, 1-aKpnAHHun, 2- aKpuflUHM/i, 
4-aKpnAHHnn, 9-aKpnAHHnn, 
2- 0eHa3HHnn, 3-<£eHa3HHwn, 

l-C^eHOTHaSMHMJl, 

3-4)eHOTHa3HHM/l, 

10-4)eHOTMa3MHnn, 



3- aKpHAMHMJ1, 

1- cf)eHa3kiHMn, 

4- Cf)eHa3MHHJl > 

2- 4)eHOTMa3MHMJl, 

4-4>eHOTVia3MHVin, 



1- 0eHOKCa3HHHJl, 2- Cf)eHOKCa3MHUJl, 

3-0eHOKca3HH nn ,4-<})eHOKca3 n huji , 
10-cpeHOKca3MHnn, 1- TuaHTpeHun, 

2- T wa ht pe h nn , 3-t na ht peH nn , 4-TwaHTpeHnn, 
6-TnaHTpeHM/i, 7- TuaHTpeHun, 8-TnaHTpeHnn, 
9-TnaHTpeHMji m noAo6Hbte rpynnbi. 
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npwwepaMH (C 4 -C 6 >- 
reTepoi^MKnoanwcf)aTMMecKO« rpynnbi HBrwiOTCfl 

1- nnnepwin. 2-nnnepwAHJi, 3- nnnepnAHJi, 
4-nnnepnAnn, 1-nnpponuAWHnn, 

2- nnpponnAHHnn, 3- nuppoxiMAMHun, 

1- MMMAasonuAMHun, 2-MMMAa30JiMA«Hiin l 

4-MMMAa30JlMAMHlUl > 1-nnpa30JlMAMHH/l, 

3- nnpa3onwAMHnn, 4-nnpa30JiHAHHnn, 

2- MOP0OJ1MHHJ1, 3- MOpcfXDJlMHUn, 

4- Mop4)onMHMJi, 2-TeTparMAPO0ypaHnn, 

3- TeTparnApo4>ypaHMJi \a noAo6Hbie rpynnbi. 

B HacTOfli^eM onucaHnn "h" ("n") osHanaeT 
HopMajibHbii^, "M30 M (V) 03HaMaeT 
H30coeAHHeHkie, "btop" ( M s")o3HaMaeT 

BTOpMMHbIM, "TpeT" (T) 03HaMaeT TpeTHMHblM, 

"c" 03HanaeT "unKno"/ u-1. "Me" 03HanaeT 
MeTMJi, "Et" 03HaHaeT stuji, "Pr" osHaMaeT 
nponnn. "Bu " 03HaMaeT 6yTnn, "Pen " 
osHaMaeT neHTWi, "Hex" 03HaHaeT reKCwn, "Ph 
" 03HanaeT 4)eHmi, m "Hal" 03HaMaeT ranoreH. 
CpeAn 3Tnx coeAHHeHM^ cymecTByiOT 

COeAMHeHHW, MMetOLUHe aCMMMeTpMMHbIM aTOM 

ymepoAa b nono>KeHHM 5 Tna3onnAMHOBoro 
Konbi^a. CoeAMHeHMfl, nMeioimie npuBeAeHHyio 
Bbiiue <£opMyny (1), BicniOMaiOT see gtm 
onTMHecKne M30Mepbi n mx cMecn. 

flanee onucbiBaioTCfl npeflnoHTMTenbHbie 
npMMepbi c (1) no (10) coeAMHeHufi 4)opMyxibi (1) 
HacTOfltnero n366peTeHMJi. 

(1) CoeAMHeHne Twa3onMAHHa nupnAMHOBoro 
Tuna 4)opMynbi (1) m ero conb, b kotopwx 

X 2 npeACTaBnaeT co6om S mjim O; 

Y npeAdasnfleT co6o^ 

CR 6 R 7 /R 6 npeflCTaBn^eT co6om aTOM 
BOAopoAa hjim {C v C 3 yas\K\AnbHy\o rpynny, m 
R 7 npeACTaBJineT co6om aTOM BOAopoAa mjih 
(C -i-CsJ-a/iKuribHyio rpynny, vmn Biwecie c 

R 4 o6pa3yeT CBH3b); 

Z npeACTaB/ifieT co6om -A-B/A npeACTaBrmeT 
co6ov^ AsyxBaneHTHyio HacbiuneHHyio (C^Ce)- 
MJiM HeHacbiL^eHHyK) (C2-C6)-yrneBOAopoAHyio 
rpynny, KOTopa^ wioxeT 3aMemaTbCfl caMoe 
6onbiuee 3 ruApoKCunbHbiMM, okco- m 
(C -j-Cy^ajiKuribHbiMn rpynnaMH m B 
npeACTaBnaeT co6o^ (Cs-C-ioJ^MKnoajiKMnbHyio, 
(Ca-CyJ-L^MKnoanKeHki/ibHyio, 
(C 6-Ci4)-apoMaTMHecKyK) m 
(C 4-C 12 )-reTepoL^MKnnM«CKyKD apoMaTHMecKyio 
rpynny, KOTopbie, b L^e/ioivi, wioryT 6biTb 
3aMeLMeHbi caMoe 6onbiuee 5 3aiviecTHTenflMn 
(ynoMflHyTaw reTepoLjHKnkNecKafl 
apoMaTunecKaa rpynna MO)KeT coAep>KaTb 
caMoe 6onbiuee 5 reiepoaroMOB, Bbi6npaeMbix 
M3 rpynnbi, cocTOflu^eM m aTOMa KHcnopoAa, 
aTOMa cepu v\ aTOMa a30Ta, KaK cocTaBJiflfOLnnx 
aneMeHTOB reTepoi^nicnHHecKoro HApa), nnn 
(C 4 -C 6 )-reTepomncnoaJinc|)aTMHecKyHD rpynny 
(ynowiflHyTaa reTepoL^HKnojincf>aTMHecKafl rpynna 
MOKeT coAep>KaTb caMoe 6onbUjee 3 
reTepoaTOMa, Bbi6npaeMbix H3 rpynnbi, 
cocTOHLi^ei^ H3 aTOMa KHcnopoAa, aTOMa cepbi m 
aTOMa asoTa, b Ka^ecTBe cocTaBnaioiAnx 
oneMeHTOB reTepoL^HKnunecKoro HApa)). 

ripuMeM cpeAH rpynn B ynoMHHyTaa 
(C s-C^J-L^nKnoanKunbHafl rpynna 
npeACTaBJiaeT co6ofi i^HKnonponnn, 
L^HKno6yTn/i, i^uiKnoneHTmi, L^nxnoreKcun, 
UHKnorenTaHun, UMKnooicraHUJi, UMKnoHOHaHun, 
MUKnoAeKaHun, owuimcno [2.2.1] renTun, 
6ni^nicno [3.1.1] renTWi, 6ni^MKno [2.2.2] 
OKTun, 1- aAaMaHTun hjim 2-aAaMaHTH/i, 
ynoMAHyTafl (C 3 -C 7 )-i^MKnoajiKeHnnbHan rpynna 
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npeACTaBHfleT co6otf 1-m^KnoreKceHnn, 
2-i4MKnoreKC6Hnn, 3-i4MKnoreKceHnn, 
L^HKnoneHTaAneHMJi, 2-6ml^hktio [2.2.1] remeHun 
n/in 2,5-6hljhk/io [2.2.1] remaAweHH/i, 
ynoMHHyTaa (C 6-Ci4)-apoMaTMHecKafl rpynna 
npeACTaB/iweT co6otf cpeHun, a - HacfeTun, p- 
HacfJTUji. 1-HHAeHH/i, 2-MHAeHH/i, 3-MHAeHnn, 
4-MHAeHnn, 5-HHAeHM/i, 6-MHAeHU/i, 7-HHAeHwn, 
1-HHAaHM/i, 2-MHAaHkin, 4-MHAaHHJi, 5-HHAaHnn, 

1- cpnyopeHnn, 2-<f)/iyopeHH/i, 3-<£/iyopeHM/i, 

4- cf)nyopeHnn mjih 9-<$>nyopeHH/i, ynoMflHyTan 
(C 4-C12)- reTepoi4MKnnMecKafl apoMaTHMecKaa 
rpynna npeAcraBrmeT co6om 2-<$ypnn, 3-0ypnn, 

2- TneHH/i, 3-TneHM/i, 1-nnpponnn, 2-nnppo/iw/i, 

3- nnpponnn, 2- OKcaao/iMn, 4-OKca3onmi, 

5- OKca30/iwri, 2-Tna3onMn, 4-™a30/inn, 5- 
Tna3onnn, 3-K30Kca30/in/i, 4-n30Kca3o/w/i, 

5-M30KCa30JlMJl, 3-H30TMa3OnMn, 4-H30THa30/1M/l, 

5- M3OTna30nn/i, 3-cJ)ypa3aHnn, 1-nwpa30/in/i, 
3-nnpa3onnJi, 4-nwpa30/in/i, 
3-OKConnpa3on-1 -nn, 3-OKConnpa3on-2-nn, 

3- OKConwpa30/i-3- n/i, 3-OKConnpa30/i-4-u/i, 

4- 0KconMpa30Ji-3-mi, 1-uMUAa3o/inn, 
2-MMHAa30/imi, 4-MMHAa30Xinn, 
2-OKconMMAa3on-1 -n/i, 2-OKCOMMMAa3on-4-Mn, 
1 ,2,3-Tpwa30/i-1-n/i, 1 ,2,3-Tpna3on-2-n/i, 

1 .2.3- Tpna30/i-4-nn, 1 ,2,4-Tpwa30/i-1- m/i, 

1.2.4- Tpna3on-3-M/i, 1,2,4-Tpna30/i-4-nn, 
1.2,4(2H, 4H)-Tpna30/i-3- oh-2-h/i, 1,2,4-(2H, 
4H)-Tpna30/i-3-OH-4-n/i, 1,2,4-(2H, 
4H)-Tpna3on-3- oh-5-m/i, 1,2,4-(1H, 
2H)-Tpna-3on-3-OH-1-nn, 1,2,4(1H > 
2H)-TpMa3on-3- oh-2-h/i, 
1,2,4-(1H,2H)-Tpna3on-3-OH-5-L4Ji, 

1- TeTpa3onnn, 2-TeTpa30/inn, 5-TeTpa3onn/i, 

2- nnpaHM/i, 3-nnpaHnn, 4-nnpaHM/i, 2-nnpuAwri, 

3- nnpnAH/i, 4-nnpnAnn, 2-nnpwA0H-1-n/i, 
2-nnpnAOH-3-n/i, 2-nnpMAOH-4-nn, 

2- nnpnAOH-5-n/i, 2-nnpnAOH-6-n/i, 

4- nupuA0H-1-nn, 4-nnpnAOH-2-nn, 4-nnpnAOH- 

3- nn, 3-nnpMAa3HHnn, 4-nnpMAa3MHH/i, 
3(2H)-nnpMAa3HHOH-2-nn, 
3(2H)-nnpnAa3MHOH-4-nn, 
3(2H)-nnpnAa3MHOH-5-n/i, 
S^Hj-nnpnAasMHOH-e-nn, 

4(1 H)-nnpnAa3MH0H-1-n/i, 
4(1 H)-nnpnAa-3MHOH-3-nn, 
4(1H)-nnpnAa3MHOH-5- nn, 
4(1 H)-nnpMAa3MHOH-6-nn, 2-nwpMMHAMHMn, 

4- nnpnMHAMHH/i, 5- nupuMMAUHM/i, 

2(1 H)-nnpMMMAM-H0H-1 -U/l, 

2(1H)-nMpMMMAHHOH-4-n/i, 2(1 H)- 

nnpMMMA^HOH-5-H/l, 2(1 H)-nMpirfMMAMH0H-6-M/l, 
4(3H)-nnpHMMAMHOH-2-Mfl, 

4(3H)-nnpnMMAHHOH-3-i/in, 
4(3H)-nnpnMHAHHOH-5-n/i, 
4(3H)-nnpMMHAHHOH-6-M/i, 4(1 H)- 

nnpMMMAMHOH-1-H/l, 4(1 H)-nnpMMMAMH0H-2-H/l, 

4(1 H)-nnpMMM-AHH0H-5-nn, 
4(1H)-nnpnMHAMHOH-6-n/i, 2-nnpa3MHnn, 
2(1 H)-nnpa-3MH-1 -n/i, 2(1 H)- nnpa3MH-3-nn, 
2(1 H)-nnpa3HH-5-n/i, 2(1 H)-nnpa-3MH-6-nn, 

1 .2.3- Tpna3HH- 4-n/i, 1 ,2,3-Tpna3MH-5-nn, 

1 .2.4- Tpna-3MH-3-nn, 1 ,2,4-Tpvia3MH-5-Mn, 

1 ,2,4-Tpna3MH-6-Mn, 1 ,2,3,4-TeTpa3HH-5-kin, 
1 ,2,4,5-TeTpa3MH-3-n/i, 1-kiHAorwn, 
2-MHAO/inn,3-HHAO/inn, 4-HHAO/inn, 5-uhao/ih/i, 

6- HHAonnn, 7-hhao/m/i, 2-xmho-/ih/i, 3-xhhojih/i, 

4-XMH0/1M/1, 5-XHHO/lMfl, 6-XMH0/1HJ1, 7-XHHOflH/l, 
8-XMH0/1MJ1, 2-XUHO/10H-1 -MJ1, 2-xnHonoH-3-nn, 
2-xnHonoH-4-n/i,2- XMHO/ioH-5-nn, 

2-XMHOnOH-6-M/l, 2-XMHOnOH-7-M/l, 
2-XHHO/10H-8-W/1, 4- XHHO/IOH-1-M/l, 

4-XMHO/10H-2-Mn, 4-XMHO/10H-3-MJ1, 
4-XMHO/10H-5-H/1, 4- XKHO/lOH-6-Wl, 
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4-XMHOnOH-7-M/l, 4-XHH0/lOH-8-Hn, 

2-6eH30-<J)ypaHn/i, 3-6eH30($)ypaHnn, 

4- 6eH3o4)ypaHM/i, 5-6eH3o4)ypaHM/i, 

6- 6eH3o4)ypaHM/i, 7- 6eH3ocf)ypaHM/i, 
2-6eH30TneHnn, 3-6eH30TneHM/i, 4-6eH30TneHM/i, 

5- 6eH30TneHH/i, 6-6eH30TneHnn, 

7- 6eH30TneHH/i, 1-M30XMH0/inn, 3-n30XMHonnn, 

4-H30XMHOnn/l, 5-M30XMHOnM/l, 6-M30-XMH0J1M/1, 

7-n30XHHonnn, 8-H30XMHO/iMn, 

1 -H3OXMH0flOH-2-M/1 , 1 -H30-XMHOriOH-3-Mn, 



1-H30XHHO/10H-4-M/1, 
l-MSOXMHO/IOH-e-Mfl, 
1-M3OXHHO/10H-8-H/1, 

3-M3oxMHonoH-4-nn, 

3-M3OXMH0n0H-6-Mn, 
3-M3OXMH0/10H-8-nn, 



I-MSOXMHO/IOH-S-M/I, 
1-M30XMHO/10H-7-M/1, 

3- H30XMHO/10H-2-M/1, 
3-M30XMHOnOH-5-M/l , 
3-M30XMHOnOH-7-M/l , 

2-6eH30Kca30/iM/i, 4- 
6eH30Kca30/in/i, 5-6eH30Kca3onn/i, 
6-6eH30Kca3onn/i, 7-6eH30Kca3onM/i, 2- 
6eH30Tna3oriM/i, 4-6eH30TMa30/in/i, 

5- 6eH30Tna30fin/i, 6-6eH30Tna3onn/i, 7- 
6eH30Tna30Jin/i, 1-6eH3orMpa3onMn, 

2- 6eH30-nnpa3onnn, 3-6eH3onnpa30/in/i, 
4-6eH3onnpa3onn/i, S-eeHSonnpaso/inn, 

6- 6eH3onwpa30/in/i, 7-6eH3onnpa30/inn, 

1 -6eH3HMHAa3o/inn, 2- 6eH3HMHAa3onn/i, 

4- 6eH3HMHAa3onn/i, 5-6eH3HMMAa30/in/i, 
1-6eH3OTpna30/in/i, 4-6eH30Tpna30/inn, 

5- 6eH30Tpna30/wn, 2-6eH3onnpaHH/i, 

3- 6eH3onnpaHnn, 4-6eH3onnpaHnn, 

5- 6eH3onnpaHn/i, 6-6eH3onnpaHM/i, 

7- 6eH3onnpaHnri, 8- 6eH3onnpaHM/i, 

1-MHA0/1M3MHHJ1, 2-MHAOriM3HHM/l, 

3- MHAO/1H3MHHJ1, 5- MHAOflHaUHM/l, 

6- MHA0/1H3MHM/1, 7-MH-AO/1M3MHM/1, 

8- MHAO/1M3MHMJ1, 2-nypnHH/i, 6-nypnHM/i, 

7- nypnHM/i, 8-nypnHnn, 1-ct)Tana3HHki/i, 
5-4)Tana3MHM/i, 6-4)Ta/ia3MHnn, 

1- oKcocJjTanasMH^-H/i, 1-oKCo<t)Ta/ia3MH-4-n/i, 
1 -oKco<t)Tana3MH-5-M/i , 1 -oKCoct)Tana3 mh-6-mji , 
1 -oKco45Tana3MH-7-nn, 1 -oKCoc|5Tana3HH-8-M/i , 

2- Ha<t)TnpnAMHnn, 3-Hact>TMpviAHHH/i, 

4- Ha4)THpHAHHM/l, 2-XMHOKCa/WHW/l, 

5- xwHOKca/iMHnn, 6-xnHOKcannHnn, 
2-xnHa3onnHnn, 4-xnHa30/iMHM/i, 
5-xuHa30/iUHun, 6-XMHa30/iMHH/i, 
7-xnHa3onnHH/i, S-xuHasonnHun, 3-L^HHHoriMHM/i, 

4-L^HHOJlklHUn, S-L^MHHOnMHMJl, 6-UMHH/1HHM/1, 
7-L^MHHO/lMHH/l, 8- L^MHHO/lMHM/l, 

1 ,4-6eH30AHOKcaH-2-n/i, 
1,4-6eH30AHOKcaH-5-nn, 1,4- 
6eH30AMOKcaH-6-nn, 1 ,4-OKCOHa4)TanMH-2-Mn, 
1 ,4-oKCOHa4)TannH-5-n/i, 
1 ,4-OKCOHa4)TannH-6-nn, 

2,3-AnrnAPO-4-6eH30ct)ypaHnn , 2,3-AnrnApo-5- 
6eH30(fcypaHMn, 2,3-AMrnApo-6-6eH3o4)ypaHMJi, 

2.3- AMrMApo-7-6eH30c()ypaHnn , 

1 .4- 6eH30Tna3MH-2-M/i, 1 ,4-6eH30Tna3MH-3-nn, 

1 ,4-6eH30TMa3MH-4-M/1, 1 ,4-6eH30TMa3HH-5-M/l, 

1 ,4-6eH30TMa3MH-6-nn , 1 ,4-6eH30Tna3MH-7-MJi , 
1 ,4-6eH30TMa3MH-8-Mn, 2-rrrepwAHHiin, 
4-nTepnAMHnn, 6-nTepnAMHnn, 7- nTepMAHHn/i, 
nnpa3ono [1,5-a] nnpnMMAHH-2-Mn, nnpa3ono 
[1 ,5-a] nnpnMMAHH-3-nji, nnpa3ono 
[1 ,5-a]-nMpnMMAHH-5-n/i, nupasono [1 ,5-a] 
napn-MMAHH-6-n/i, nnpa30/io 
[1 ,5-a]-nnpMMMAHH-7-MJi, nnpa30/io [5,1-c] 
[1,2,4] Tpna3HH-3-kin, nnpa3o/io [5,1-c] 
-[1,2,4] Tpna3MH-4-n/i, nnpa3ono [5,1-c] 
[1,2,4] Tpna3MH-7-nn, nnpa30/io [5,1-c] [1,2, 
4] Tpna3MH-8-n/i, Tna30/io [3,2-b] 
Tpna30/i-2-nn, Tna30/io [3,2-b] Tpna30/i-5-n/i ( 
™a30/io [3,2-8] Tpna3on-6-n/i, 6eH3onnpaHO 
[2,3-b]- nnpnAMH-2-n/i, 6eH3onnpaHO [2,3-b] 
nnpnAHH-3-n/i, 6eH3onnpaHO [2,3-b] 
nnpnAHH-4-nn, 6eH3onnpaHO [2,3-b] 
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nupiwtH-5-mi, 
nnpKAHH-6-nn, 
nnpviAHH-7-MJi, 

nwpnAHH-9-nn, 
nnpn^nH-5-OH-2-nn , 
nnpnflHH-5-oH-3-nn , 
nnpwAHH-5-OH-4-nJi, 
nnpnAMH-5-OH-6-nn, 
nnpnAWH-5-OH-7-wJi, 



6eH3onnpaHo [2,3-b] 

6eH3onnpaHO [2,3-b] 

6eH3onnpaHo [2,3-b] 

6eH3onnpaHo [2,3-b] 

5H-6eH3onnpaHO [2,3-b] 

5H-5eH3onnpaHO [2,3-b] 

5H-6eH3onnpaHO [2,3-b] 

5H-6eH3onnpaHO [2,3-b] 

5H-6eH3onwpaHO [2,3-b] 



5H- 6eH3onnpaHO 
[2,3-b]-nnpnflMH-5-OH-8-nn, 1 -KcaHTGHun, 
2-KcaHTeHnn, 3- KcaHTeHun, 4-KcaHTeHH/i, 
9-KcaHTeHmi, 1-4>eH0KcaTMHHnn, 
2-<t)eHOKcaTMMHnri, 3-4)eHOKcaTMMHnn, 

4-4)eHOKCaTMMHHJl, 1-Kap6030/1MJ1, 

2-Kap6a3onnn, 3- Kap6a3onnn, 4-Kap6a30Jinn, 

1- aKpnziHHnn, 2-aKpnnnHnn, 3- 
4-aKpkiAMHH/i, 9-aKpUAHHWi, 

2- 0eHa3HHH/i, 3- c^eHasnHUJi, 
1-4)eHOTna3MHnn, 

3-<fce H0Tna3vi Hun , 

10-Cj)GHOTHa3MHHn, 

3- 



9- Kap6a3onmi : 
aKpnAHHun, 

1- 4)eHa3UHnn, 

4-45eHa3MHM/l, 

2- cf)eHOTMa3MHnri 1 

4-4)eHOTHa3HHl4/l, 

1 -0eHOKca3HHnn, 2-cpeHOKca3HHnn 
4)eHOKca3MHnn, 4-4>eHOKca3HHnn, 

10- 4>eHOKca3MHHJi, 1-Tnam-peHH.n, 

2- TnaHTpeHnn, 3-™aHTpeHnn ( 4-TnaHTpeHnn, 

6-TMaHTpeHMJl, 7-TMaHTpeHMJl, 8- TuaHTpeHun 

mjim 9-TnaHTpeHnn, w ynoMHHyTaa (C 4-C 6 )- 
reTepoiAHKnoanncpaTMMecKafl rpynna 
npeflCTaBJiaeT co6ofi 1-nnnepnAnn, 2- 
nunepMAnn, 3-nMnepnA^-n. 4-nnnepnflnn, 

1- nnppojiMAMHMn, 2-nnpponnAMHnn, 

3- nnppoiiHAHHHJi, 1-MMHAa30Jin-AHHnn, 

2- H M M fla30n MAM H HJ1 , 4-M M WAa30Jl HflMHWl, 

1 -n m pa3on mah h hji , 3-nnpa30JiMAHHnn, 

4- nnpa30JiMAHHnn, 2-mop0ojihhmji, 3- 
Mop4>onnHnn, 4-Mop4)onnHHji, 

2- TeTparnAPo4)ypaHnn um 

3- TeTparnAP0c|DypaHMXi; 



Ka^KAblM M3 R 1 , R z M R J 
npeACTaBfi«eT co6ofl aTOM 
(C 1 -C 3 )-anKnnbHyK) rpynny (KOTopaa MOweT 
6biTb saiuemei-ia rwAPOKCWibHofi rpynnofi), 
ruAPOKCMJibHyio rpynny mjih aTOM ranoreHa; 

R 4 npeACTaBrmeT co6ofi aTOM BOAopoAa mjim 
(Ci-C3)-anKmibHyK) rpynny, kirm BMecTe c 
R 7 o6pa3yeT cBH3b; 
m n paBeH O. 

(2) CoeflMHeHne ™a30JinflHHa nnpnAHHOBoro 
Tuna cjDopiviyjibi (I) m ero conb, b KOTopbix 

KaWblfi M3 R 1 , R 2 H R 3 , H93aBMCMM0, 

npeACTaBfiReT co6otf aTOM BOAopoAa, 
MeTuribHyK) rpynny, rwApoKCW/ibHyio rpynny mjim 
aTOM xnopa; w 

B npeACTaBnweT co6ofi 

c 



HesaBMCMMO, 

BOAopoAa, 
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cynbcfDawonnbHyK) rpynny, $eHOKcurpynny, 
6eH3nnoKCnrpynny, cfceHun, p- HacpTM/i, a- 
Hacfnwi, cfeypaHmi, TueHun, nMHAa3onmi, 
nnpMAnri hjih 6eH3nnbHy»o rpynny (Ka>KAafl na 
ynoMAHyTbix 0eHn/ibHo8, a- HacfcTH/ibHofi, p- 

5 HaC^TMJlbHOfi, C^ypaHMnbHOft, THeHHJlbHOtf , 
MMMfla30JlHnbHOM, nupMAM/lbHOPl H 6eH3HJlbH0fi 

rpynn MoweT 6biTb 3aMemeHa caivioe oonbwee 5 
saMecTmenflMn, BbiGwpaeMbiMu H3 rpynnbi, 
cocToamefi M3 MeTwia, STuna, H-nponnna, 
10 M3onponnna, LjHKnonponmia, H-6y™na, 
M3o6yTMJia, BTop-6yTnna, TpeT-6yTnna, 
H-reKcuna, uwKnoreKcmia, MeTOKCurpynnw, 
3T0KCM rpynnbi, H-nponoKcnrpynnbi, 
M3onponoKcnrpynnbi, MeTMJiTnorpynnbi, 
STMJiTMorpynnbi, H-nponnnTnorpynnbi, 
15 n3onponnjiTnorpynnbi, ruflpoKcuribHO^ rpynnw, 
aTOMOB cfrropa, x/iopa, 6poMa, HUTporpynnbi m 
AMMeTunaMMHorpynnbi), 1-TeTpa3annnbHyK) 
rpynny, 3-TeTpa3onnjibHyio rpynny, 

5-TeTpa3onnnbHy»o rpynny, 
Tna30JiHAMHAMOH-5-MJibHyjo rpynny win 
20 Tna30JinAMHAnoH-5-n/iMeTnribHyK) rpynny, 

\a R c npeACTaBJi^eT co6otf aTOM BOAopoAa, 
(C r C 7 )-ariKM/ibHyK) rpynny, 
(C 3-C7)-L^MKnoanKnnbHyK) rpynny win 
rnApoKCHMeTM^bHy»o rpynny). 

(3) CoeAHHenne Tna3onnAMHa nupnAHHOBoro 
Tuna 4>opMynbi (1) h ero corib, b kotopwx 

Ka>KAblfi H3 R 1 , R 2 M R 3 , He3aBMCMMO, 

npeACTaB/ifleT co6ofi aTOM BOAopoAa, 
MeTnjibHyjo rpynny, mApoKcnnbHyK) rpynny nrtn 
aTOM xnopa; n 

B npeACTaBJiaeT coootf 



25 



30 



- 



CO 

o 

CM 



A 





4£7 



*v/=h 



ro 

ro 
oi 
o 
<n 

co 

O 



MJ1M R 




(rAe Ka>KAbiM M3 R a n R b , HesaBUCMMO, 
npeACTaBJi^eT co6ofi aTOM BOAopoAa, 
(C i-C7)-anKn/ibHyK) rpynny, 
(C 3-C7)-qnKnoariKkinbHyK) rpynny, 
(C 3-C 7 )-L\nKnoafiKeHVinbHyK) rpynny 
(ynoMAHyTbie anKWJibHaa, L\w<noajiKnnbHafi n 
i^nicnoanKeHMnbHaH rpynnbi MoryT 6biTb 
3aMemeHbi rwApoKcwribHofi rpynnotf), 
rnApoKCkinbHyK) rpynny, 
(C i-C7)-anK0Kcnrpynny, 

(C -j-Cy^ariKHJiTMorpynny, aTOM cjrropa, aTOM 
xnopa, aTOM 6poMa, TpucJrropMeTi/mbHyio 
rpynny, HHTporpynny, aMMHorpynny, 
MeTnnaMMHorpynny, AHMeTHnaMHHorpynny, 
a L\eTa m n AHy \o rpynny, 
MeTaHcy^bioHnnaMnAHyio rpynny, 
Kap6oKcnnbHyK) rpynny, 
(C 1 -C 3 )-anKOKcuKap6oHMnbHyfo rpynny, 
HMTpnnbHyio rpynny, Kap6aMowjibHyjo rpynny, 
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(C r C 7 )-ajiKWJibHyK) rpynny, 
(C 3 -C 7 )^MKnoajiKvuibHyK) rpynny, 
(C 3-C 7 )-miKnoajiKeHMnbHyK) rpynny 
(ynoMHHyTbie anKHJibHa«, i4MKnoanKMJibHa« n 
i^nicnoanKeHUJibHafl rpynnbi MoryT 6biTb 
3aMeu^eHbi rwApoiccuiribHotf rpynnofl), 
ruAPOKCuJibHyio rpynny, 
(C r C 7 >anKOKCMrpynny, 

(C i-C 7 )-anKvinTnorpynny, stom cfeTopa, aTOM 
x/iopa, aTOM 6poMa, Tpn($TopMeTHJibHyio 
rpynny, HMTporpynny, aMUHorpynny, 
MeTunawnHorpynny, AHMern/iaMMHorpynny, 
aueTaMMAHyK) rpynny, 
MeTaHcy/ib^oHMJiaMMAHyK) rpynny, 
Kap6oKcnribHyK) rpynny, 
(C i-C3)-ajiKOKCHKap6oHMribHyK) rpynny, 
HUTpn/ibHyio rpynny, Kap6aMounbHyio rpynny, 
cynbcf)aMOM/ibHyK) rpynny, cfceHOKcwrpynny, 
6eH3nnoKCMrpynny, cfceHwnbHyio, a- Hact>TnribHyio 
p- HacJ>TWibHyK), cfypaHUJibHyk), 
TueHnnbHyio, MMHAa30JinnbHyio, nnpnAHJibHyio 
wrm 6eH3nnbHyio rpynny (ynoMHHyTbie 
4)eHnnbHafl, a- HacfcmnbHaa, p- Ha4>™nbHafl, 
c^ypaHkinbHa^, TueHnnbHaa, MMMAa30JinjibHa«, 
nupnAnribHaa m 6eH3wnbHafl rpynnbi MoryT 6biTb 
3aMeu^eHbi caiwoe 6ojibwee 5 3aMecTMTenflMH, 
Bbi6npaeMbiMM H3 rpynnbi, cocTonmetf H3 

M9THJ"lbHOtf, STMIlbHOpi, H-nponWlbHOfl, 

M3onponnnbHOvi, ^KnonponujibHofi, 

H-6yTHJlbHOtf, H306yTMJlbHO^, BTOp-6y™jlbHOM, 
TpeT- 6yTHJlbHO«, H-reKCMJlbHOM, 

i^MKnoreKCHJibHovi rpynnbi, iwieTOKCHrpynnbi, 
3T0KCnrpynnbi, H-nponoKcnrpynnbi, 
M3onponoKcn rpynnbi, MeTuriTMorpynnbi, 
sTuiiTMorpynnbi, H-nponnnTnorpynnw, 
M3onponnjiTnorpynnbi, ruAPOKcmibHoPi rpynnbi, 
aTOMOB cjrropa, xnopa, 6poMa, Hmporpynnbi n 
AMMeTunaMMHorpynnbi), 1-TeTpa3onu-jibHyio 
rpynny, 3-TeTpa30JiwibHyK) rpynny, 
5-TeTpa3onnnbHyio rpynny, 
Tna30JiHA^HAHOH-5-MJibHyio rpynny vmw- 
Tna3onnAMHAMOH-5-M/iMeTmibHyK) rpynny, 

m R c npeACTaB/iaeT co6ofi aTOM BOAopoAa, 
(Ci-C 7 )-anKM^bHyio rpynny, 
(C 3-C 7 )-L^MKnoariKnnbHyio rpynny unn 
ruApoKCMMeTHJibHyio rpynny). 

CoeAHHeHne Twa3oniwiHa nupnAMHOBoro 
Tuna ($5opMynbi (1) v\ ero corib, b KOTopbix 
X 1 npeActaBrmeT co6ofi S, 



(rAe Ka^Abi^ H3 R a m R d , He3aBHCMMO, 
npeACTaBrmeT co6ofi aTOM BOAopoAa, 



R 1 
Y 



R 2 m R 3 aanflioTCfl aTowiaMU BOAopoAa; 



npeACTaBnweT coGofi 
CR 6 R 7 /R 6 npeACTaBfifleT coGofi 3tom 
BOAopoAa unM MeTM/ibHyio rpynny, m 
R 7 npeACTaBJiaeT co6ofi aTOM BOAopoAa mjim 
BMede c R 4 o6pa3yeT CB«3b); 

R 4 npeACTaBfifleT co6oi* aTOM BOAopoAa mjim 
MeTuribHyio rpynny, nnn BMecTe c R 7 o6pa3yeT 

CBfl3b; H 

A npeACTaB/ifleT co6otf AsyxBaneHTHyio 
HacbimeHHyK) (CVCe)- win HeHacbimeHHyio 
(C 2 -C 6 )-ymeBOAopoAHyK) rpynny, KOTopaa 
MOKeT 6biTb 3aMemeHa caiwioe 6onbUjee 2 
ruApoKCuribHbiMn, okco- u (C r C 7 )-anKnnbHbiMH 
rpynnawin (npn ycnoBnn, mto nepBbiCi aTOM 
ymepoAa, CBH3aHHbifi c 3tomom KMcnopoAa b 
nonoweHkiu 5 nupviAHHOBoro Koribi^a 
coeAHHeHMfi cfcopMynbi (1), He saMemaeicfl 
rMApoKCunbHOM rpynnow nnn OKcorpynnoi^). 

(5) CoeAMHeHwe Tna3onnAHHa nnpnAHHOBoro 
Tuna c})opMyribi (1) n ero corib, b KOTopbix 

Y npeACTaanfleT co6oi^ -CH2-; n 

R 4 npeAcraBnqeT cx»6om 3tom BOAopoAa. 
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(6) CoeAHHeHne ™a3onnAMHa nupMAHHOBoro 
Tuna 4)opMynbi (1) n ero conb, b KOTopbix 

Y npeACTaB/iaeT co6ofi CHR 7 /R 7 o6pa3yeT 
cBH3b BiwecTe c R 4 ; n 

R 4 o6pa3yeT CB«3b BMecre c R 7 . 

(7) CoeAHHeHne Tkia3onnAHHa nupMAMHOBoro 
Tuna cfropiviyjibi (I) n ero conb, b KOTopbix 

A npeACTaBJi^eT cooofi 



CH CH 
| 3 | 3 



I 



I 



He3aBMCHM0, 
BOflOpOAa HJ1M 



(rAe m cocTaBrmeT ot 0 ao 5, 

Ka>KAbi£i R d n R e , 
npeACTaBrmeT co6ofl aTOM 
MGTHJibHyK) rpynny, n 

Ka>KflblM U3 R f M R 9 , He3aBMCMMO, 

npeACTaBnyieT co6on stom BOAopoAa, 
MeTHJibHyio rpynny win rnApoKcnnbHyio rpynny, 
mjim R f n R 9 BMecTe o6paayK)T OKCorpynny, nnn 
coceAHne R d n R f BMecTe o6pa3yK)T ABOiiHyK) 
CBA3b, nnn coceAHne R d , R f , R e n R 9 BMecie 
o6pa3yK)T TpoMHyjo cBA3b, mjim coceAHMe rpynnbi 
R f , S o6pa3yioT BMecTe ABo&Hyto cBA3b, KorAa m 
paBeH ot 2 ao 5, uni/i coceflHue R f n R 9 BiwecTe 

06pa3yK)T TpOMHyfO CBfl3b). 

(8) CoeAMHeHne Tna3onnAHHa nnpuAMHOBoro 
Tuna cfropMyjibi (1) n ero conb, b KOTopbix 
A npeACTaBJiweT co6ofl 



R 
I 

1- 



He3aBMCMMO, 



aTOM BOAopoAa, MJ1M 



(rAe 

m paBeH 0-2, 

Ka>KAbiM H3 R d 
npeACTaBJiaeT cooon" 
MeTuribHyK) rpynny, n 

Ka>KAblfi H3 R f M R 9 , He3aBMCMMO, 

npeACTaBfiaeT cooon aTOM BOAopoAa, 
MeTH/ibHyto rpynny nnn ruApoKCu/ibHyjo rpynny, 
nnn R f n R 9 BMecTe o6pa3yK)T OKCorpynny, nnn 
coceAHne R d n R f BMecTe o6pa3y»oT ABonHyio 
CBfl3b, nnn coceAHne R d , R f , R e n R 9 BMecTe 
o6pa3yjoT TpoMHyw cBH3b, nnn coceAHne rpynnbi 
R f ,S o6pa3ytOT BMecTe ABoPiHyio CBfl3b, KorAa m 
paBeH 2, nnn coceAHwe R f n R 9 BMecTe 

06pa3yK)T TpOMHyK) CBH3b. 

(9) CoeAHHeHne Tna3onnAHHa nnpnAHHOBoro 
Tuna cfropMynbi (1) n ero conb, b KOTopbix 
A npeACTasnfieT cobon 

CH 
I 3 



-CH -CH - 
2 2 

CH 
I 3 

-CH -CH - 

2 2 



-CH -CH- 
2 

CH 
I 3 

-C-CH 2 - 

CH 3/ 



-CH 



CH 

I 3 

-C— 
I 

CH 



CH 
I 3 
-CH — 



CH 
I 3 
CH- 



CH CH 
I 3 I 3 

-CH-C 



CH 



CH CH 
I 3 I 3 
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CH 



3 



I 

CH 

3 
CH 
I 3 
-C-CH 
II 
O 



-CH-CH - 
I 2 
OH 

CH -> 
I 3 
-CH-CH- 
I I 
OH CH 

3 

CH CH 
I 3 I 3 

-C CH- 

I 

OH 



-C-CH - 
II 2 
O 



CH 
I 3 

-c-c 

II I 

O CH 

3 

CH 
I 3 
-CH-CH- 
I 

OH 
CH 
I 3 

-C CH - 

I 2 
OH 

CH CH 
I 3 I 3 

-C— C- 

OH CH 

3 



CH 



3 



-CH=CH- 

CH 

I 3 
-C=CH- 



-CH=C- 



CH CH 
I 31 3 



-C= 



-C=C- 



-CH 



CH 
I 3 

-CH- 



CH 
I 3 

-C- 
I 

CH 

3 



-CH CH CH - -CH -C-CH - 
2 2 2 2 || 2 



hjih -CH=CH-CH 2 - 

(10) CoeAMHeHne Tna3onnAMHa 
nupMAHHOBoro Tuna o>opMynbi I, n ero conb, b 

KOTOpblX 

A npeACTaB^neT cooon 

-CH -CH -, -C-CH - , 
2 2 || 2 

O 

-CH-CH - MJ1HJ -CH = CH- 
I 2 
OH/ 

TaK KaK coeAMHeHMe HacToamero 
n3o6peTeHkm, nMeiou^ee BbiwenpnBeAeHHyio 
o^opwiyny (I), BKnionaeT KaK KncnoTHbin boaopoa 

B TMa30nHAMHOBOM KO/lbL^e, TaK H OCHOBHOM a30T 

b nupnAHHOBOM Koribi^e b Monexyne, oho MO>KeT 
o6pa30BbiBaTb npn KenaHnn cfeapMaijeBTnHecKn 
npnewineMbie HeTOKCHHHbie conn c 

COOTBeTCTByiOtHHM OCHOBaHHeM MflU KMCnOTOM. 

CoeAHHeHue 4>opMynbi (I) MOMceT 
ncnorib30BaTbCfl Ana uerje^ HacTOfli^ero 
n3o6peTeHM« nn6o b cbo6oaho^ $opMe, nn6o b 
4)opMe (J)apMaueBTHHecKn npneM^eMoi^ cojih. 
npuMepaMM ocHOBHbix coneti flBn«K0Tc^ conn 
iMenoMHbix MeTarvioB (nuTneBaw conb, 
HaTpneBafl corib, KanueBaa co^b m noAo6Hbie), 
conn menoHHoaeMenbHbix MeTannoB 
(KanbL^MeBan conb, MamneBafl conb n T.n.), 
conn antoMHHHfl, aMMOHneBbie conn, KOTopbie 
MoryT 6biTb He3aMeineHHbiMn unn 
3aMeu^eHHbiMH MeTnnbHOi^, STnnbHon nnn 
6eH3nnbHOM rpynnon, conn opraHnnecKnx 
aMMHOB (conb MeTnnaMMHa, conb sTnnaMMHa, 
conb AHMeTnnaMMHa, conb AnsTnnaiwnHa, conb 
TpnMeTnnaMMHa, conb Tpn3TnnaMHHa, conb 
i^nKnoreKcnnaMMHa, conb 3TnneHAnaMHHa, conb 
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6nLjnKnoreKCWiaMMHa, conb OTaHonaMWHa, coiib 
AH3TaHonaMMHa, coxib TpusTaHonaMMHa, conb 
nnnepa3MHa, co/ib AMoeH3nnnnnepnAnHa, conb 
flerMApoa6weTHJiaMktHa, conb 
N.N'-OMCflerMAPoaSweTi/uiaMMHa, conb 6eH3aTHH 
(N.N'-flMoeHannaTuneHflnaMMHa), conb 
rnyKaMviHa, conb MernyMHH(N- 

MeTunrnyKaMMHa), conb 6eHeT3MHH 
(N-6eH3nnct)eHeTnnaMHHa), conb TpoMeTaMHH 
(2-aMnHO-2-rnApoKCWMeTnn-1,3-nponaHAnona), 
conb xonnHa, conb npoKanHa, conn ochobhwx 
aMMHOKHcnoT (conb nn3MHa, conb opHMTnHa, 
conb aprviHnHa n t. n.), conn nnpnAnHa, conn 
KonnwuHa, conn xnHonnHa n noAo6Hbie conn. 
ripnMepbi conetf npncoeAnHeHna kvicxiot 
BKnionaioT conn MnHepanbHbix kmchot 
{rnApoxnopnAbi : rnApo6poMHAbi, cynwkaTbi, 
rnApocynbc^aTbi, HMTpaTbi, ct)oo4)aTbi, 
rnApo^occ^aTbi, AnrnApc4>occf)aTbi n 
noAo6Hbie), conn opraHMMecKnx kuchot 
(cfopMnaTbi, aL^eTaTbi, nponnoHaTbi, cyxijHHaTbi, 
ManoHaTbi, oKcanaTbi, ManeaTbi, cpyMapaTbi, 
ivianaTbi, uvupaTbi, TapTpaTbi, naiaaTbi, 
myiaMaTbi, acnapTaTbi, nnKpaTbi, Kap6oHaTbi n 
noAo6Hbie), conn cynbcfcoHOB, KncnoT 
(MeTaHcynbC^OHaTbi, 6eH3oncynb(fcoHaTbi, 
TonyoncynbcfcoHaTbi n T.n), n noAooHbie conn. 
Ka>KAaa H3 jaicnx conen MoweT 6biTb nonyneHa 
n3BecTHbiMn cnocooaMn. 

CoeAnHeHnfl, nMejou^ne cfeopMyny I, T.e., 
Tna3onnAnHbi nnpnAHHOBoro Tnna, MoryT 6biTb 
nonyMeHbi cneAyiomnMn p@nee cnoco6aMn 
cnHTe3a. 

PacTBOpnTenb, npnMeHfleMbin npn peaKijnn 
nonyMeHna coeAnHeHna, HBnaeTCfl cTa6nnbHbiM 
b ycnoBnax peaKijnn, n, npeAnoMTnTenbHO, 
HacTonbKO nHepTHbiM, HTo6bi He nHrn6npoBaTb 
peaKunK). npnMepaMn pacTBopnrenetf Ana 
peaKi^nn flBnflKrrcfl BOAa, cnnpTbi (TaKne KaK 
MeTaHon, 3TaHon, nponaHon, oyraHon n 
oicraHon), L^enno3onbBbi (TaKne KaK 
weTOKcnsTaHon n sTOKcnsTaHon), anpoTOHHbie 
nonnpHbie opraHnMecKne pacTBopnienn (TaKne 
KaK AwvieTnncpopMaMnA, AHMeTnncynbcpoKcnA, 
AHMeTnnaueTawinA, TeTpaMeTnnMOHeBnHa, 
cynbcponaH n N,N-AnMe™nnMnAa3onnAnH0H), 
npocTbie scfinpbi (TaKne KaK AUSTnnoBbifi 3<$np, 
Ann3onponnnoBbifi ac^np, TeTparnApocfiypaH n 
AnoKcaH), annc^aTnnecKne yrneBOAopoAbi 
(TaKne KaK nem*aH, H-reKcaH, qnKnoreKcaH, 
OKT3H, A^KannH \a neTponetiHbin scfwp), 
apoMaTnnecKne . yrneBOAopoAbi (TaKne KaK 
6eH3on, xnop6eH3on, HnTpo6eH3on, Tonyon, 
Kcnnon n TeTpannH), ranoreHcoAepwamne 
yrneBOAopoAbi (TaKne KaK xnopoc^opM, 
AnxnopMeTaH n AnxnopsTaH), KeTOHbi (TaKne KaK 
ai^eTOH, MeTnnaTnnKeTOH n MeTan6yTnnKeT0H), 
Hn3iune scfcnpbi anncjDaTnnecKnx KncnoT (TaKne 
KaK MeTnnaL^eTaT, 3TnnaueTaT n 
MeTnnnponnoHaT), anKOKcnnanKaHbt (TaKne KaK 
AWweTOKcnsTaH n AnsTOKcnsTaH), aL\eTOHnTpnn 
n noAo6Hbie pacTBopnTenn. 3™ pacTBopnTenn 
Bbi6npatoT nponsBonbHO b 3aBncnMoc™ ot 
xnMnHecKOfl aianBHOCTn LjeneBofi peaKi^nn, n 
ncnonb3yK)TC«, cooTBeTCTBeHHO, no oAHOMy nnn 
b CMecflx. B HeKOTopwx cnynanx nx npwvieHflioT 
KaK HeBOAHbie pacTBopnTenn, ncnonb3y« 
BOAOOTHnMaiomne nnn ocywajomne cpeACTBa. 
BbiujeynoMJiHyTbie pacTBopnTenn ABnaiOTCfl 
npocTO npnMepaMn pacTBopnTenefi, KOTopue 
MoryT ncnonb30BaTbCfl b peaKLjnax HacToamero 
n3o6peTeHnfl, n HacToamee n3o6peTeHne He 
orpaHMHMBaeTCfl stwym ycnoBnnMH. 

Cnoco6 1 
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B 3Tnx cfcopMynax R 1 , R 2 , R 3 , R 6 , X 1 , X 2 n 
Z nMe»OT ycTaHOBneHHbie Bbiwe 3HaMeHnfl, n 
R 8 npeACTasnaeT co6on aTOM BOAopoAa nnn 
samnTHyio rpynny Ann aMnAHon rpynnu (TaKyio 
KaKTriTpnTnn). 

CoeAnHeHne, b kotopom R 4 n R 7 b c{)opMyne 
(I) CBR3aHbi BMecTe, T.e. CoeAnHeHne cjiopMynbi 
(1-1), MOK8T SbiTb nonyneH.o nocpeACTBOM 
AernApaTaL^nn-KOHAeHcai^nn coeAnHennfl 
4>opMynbi (II) n coeAnHeHnfl c{)opMynbi (V). 
CoeAnHeHne cfcopMynbi (V) HanneTCfl xopoiuo 
n3BecTHbiM coeAnHeHneM, nnn oho uomej 6biTb 
cnHTe3npoBaHO cnoco6oM, onncaHHbiM b "J. 
Prakt. Chem.," (vol. 2, p. 253, 1909), "J. 
Prakt. Chem. (vol. 3, p. 45, 1919)," Chem. 
Ber.", (vol. 118, p. 774, 1985), n B 
ony6nnKOBaHH0M naTeHTe TepMaHnn N 
DE-3045059. CoeAnHeHne cf)opMynbi (V), b 
kotopom R 8 npeACTaBnaeT co6o« boaodoa, 
MO>KeT 6biTb ncnonb30BaHO b sto^ peaKL^nn 
nocne 3amnTbi ero ocHOBHoro aMnAHoro 
npoTOHa noAXOAfliMnM 3aMecTHTeneM (t3kmm KaK 
Tr:TpnTnn) xopoiuo M3BecTHbiMn cnoco6aMH. 

9Ty peaKunio o6bNHO npoBOA^T b 
noAXOAfliMeM opraHnnecKOM pacTBopnTene b 
npncyTCTBnn ocHOBaHnw nnn KncnoTbi. 
npnMepaMn TaKoro pacTBopnTenn «BnnK)TCfl 
cnnpTbi, L^ennosonbBbi, anpoTOHHbie nonnpHbie 
opraHnnecKne pacTBopnTenn, npocTbie sc^npbi, 
apoMaTMHecKMe yrneBOAopoAbi, 
ranoreHCOAepxamne yrneBOAopoAbi, 
anKOKcnanKaHbt n aueTOHHTpnn. 

npnMepaMn ocHOBaHMfl n KncnoTbi ABnnKJTCfl 
opraHnMecKne aMnHbi (TaKne KaK A^M^nnaMnH, 
AMOTHnaMHH, AMM3onponnnaMMH, 
AMM3onponnn3TMnaMHH, TpnMeTnnaMnH, 
TpnsTnnaMnH, nnnepnAnH, nnnepa3nH, 
nnpponnAnH, Mopc^onnH, nnpnAnH, 
MeTaHonaMnH n 3TaHonaMnH), anKOKcnAbi 
MeTannoB (TaKne KaK MeTOKcnA HaTpna, stokcma 
HaTpnfl n n3onponoKcnA nnTnw), 
HeopraHnnecKne conn menoMHbix MeTannoB 
(TaKne KaK Kap6oHaT Kanna, Kap6oHaT HaTpnn, 
rnApoKap6oHaT HaTpna, rnApoKap6oHaT Kannw, 
rnApnA HaTpn«, aueTaT HaTpnn n ai^eTaT 
Kannw), opraHnMecKne KncnoTbi (TaKne KaK 
yKcycHaw KncnoTa, TpnxnopyKcycHafl KncnoTa n 
Tpncf)TopyKcycHafl KncnoTa), HeopraHnnecKne 
KncnoTbi (TaKne KaK 4>occ})opHafl KncnoTa) n 
noAo6Hbie CoeAnHeHne. 3™ MaTepnanbi 
Bbi6npaiOT, cooTBeTCTBeHHO, b 3aBncnMOCTn ot 
aKTMBHocTn ueneBOM peaKunn. 

TaKaa peaKL^nfl MOKeT 6biTb ycKOpeHa nyTeM 
yAaneHnn n3 cncTeMbi BOAbi, o6pa3yK)mencfl 
npn peaKi^nn, 3a cneT npnMeHeHna 
cooTBeTCTByfou^ero BOAOOTHnMaioiAero areHTa, 
TaKoro KaK MoneKynapHbie cnTa n 6e3B0AHbin 
cynb^aT HaTpnfl, nnn nyTeM a3eoTponHon 
neperoHKn c ncnonb30BaHneM noByiiiKn 
flnHa-CrapKa. 

3Ty peaKi^nio o6bNHO ocymecTBnflioT npn 
TeMnepaType b nHTepBane ot 0°C ao 
TeMnepaTypw KnneHna ncnonb3yeMoro 
pacTBopnTenn, npeAnoMTnTenbHo - ot 20 °C ao 
120°C, b TeseHne 0,5-30 nacoB. 
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B 3TMX cpopMynax R 1 , R 2 , R 3 , R 6 m Z MMeiOT 
ycTaHOBneHHbie Bbiwe 3HaHeHHfl, 
R 9 npeflCTaB/ifleT co6ofi (C^C^-a/iKnn, TaKofi 
KaK MSTun, 3TMJ1, H-nponMn, n3onponn/i, 
H-6yTnn n TpeT-6yTnn, m Hal npeflCTaB/iweT 
co6om aTOM x/iopa, aTOM 6poMa mjim 3tom HOAa. 

CoeflnHeHne cpopMy/ibi (1), b kotopom R 4 m 
R 7 ABrifliOTCfl BOAopoaaMH, X 1 npeACTaBJiweT 
cooom S, m X 2 npeACTaBnaeT cooom NH, T.e., 
coeAHHeHne cfcopMynw (1-2e)/R 4 , R 7 =H, X 1 =S, X 
2 =NH/ f MO)KeT 6biTb no/iyneHO nyTeM 

B3aHMOAeMCTBMfl THOMOHeBMHbl C 3<f)MpOM 

ranoreHKap6oHOBOM KucnoTbi cfcopMy/ibi (VIII). 

TaKyio peaKLjuK) o6bNHO ocymecTBJiflKrr b 
noAXOA^iMeM opraHnnecKOM pacTBopniene b 

npMCyTCTBMH OCHOBaHMfl H/1M KMCJlOTbl. 

ripMMepaMM kicnoribayeMoro pacTBopnTenw 
HBiiflioTCfl cnnpTbi, i4enno30JibBbi n anpoTOHHbie 
nojiapHbie opraHnnecKne pacTBopnTe/iH, m, 
npeAnoHTMTenbHo, ncnonb3yiOT cy/ib4)onaH. 

3Ty peaKi4HK) o6bMHO npoBOAflT npM 
TeMnepaType b MHTepsane ot 0°C ao 
TeMnepaTypbi KuneHMA ncnorib3yeMoro 
pacTBopnTen^, npeAnoHTMTenbHo - ot 50 °C ao 
150°C, b TeneHne 0,5-10 nacoB. 

Bo BpeMfl peaKi^nn o6pa3yeTca 
ranonAOBOAopoA KaK noooHHbiM npoAyKT, ho aha 
ycrapeHUfl peaKqun ero mo>kho ynoBHTb 
cooTBeTCTByioinMM ocHOBaHneiw. (IpuMepaMM 
npwviehmeMoro Ann 3Toro ocHOBaHUfl HBnflKJTCfl 
opraHMMecKne aiwuHbi (TaKne KaK AMMeTMnaMMH, 
AM3TnnaMHH, AMM3onponmiaMMH, 

AMM30nponnn3TM/iaMMH , TpHMeTMfiaMMH , 

TpusTunaMWH, nunepnAHH, nnnepa3HH, 
nupponnAHH, Mopcf)onMH, nMpMAMH, 

MeTaHonaMMH n sTaHonaMMH), HeopraHnnecKne 
conn me/ioHHbix MeTannoB (TaKne KaK aL^eiaT 
HaTpwfl m ai^eTaT Kannfl, u noAo6Hbie 
coeAMHeHUfl). 
Cnoco6 3 
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CoeAMHeHne cfcopMy/ibi (I), b kotopom 

R 4 M R 7 flBJlflK)TCfl H, M X 1 M X 2 flBJlfllOTCfl S, 

T.e. coeAHHeHne <£opMynbi (1-2b) (R 4 , R 7 =H, 
X 1 , X 2 =S ), MoxeT 6biTb nonyqeHO nyTeM 
B3auwioAeficTBHfl AMTM0Kap6aMaTa aMMOHun c 
scfwpoM ranoreHKap6oHOBOM KMcnoTbi cpopMynw 
(VIII). 

TaKyK) peaKLiwo o6bi4HO npoBOAflT b boab, 
win b noAXOA^meM opraHMMecKOM 
pacTBopnTene, win b mx CMecnx. ripMMepaMM 
ncnonb3yeMoro TaKMM o6pa30M pacTBopMTerm 
flBfifliOTCfl cnnpTbi, L\enno3onbBbi m anpoTOHHbie 
non^pHbie opraHUMecKne pacTBopnTenn. 3Ty 
peaKquio o6bNHo ocymecTBJiflioT npn 
TewinepaType b HHTepBane ot -10°C ao 50°C, 
npeAnoHTMTenbHO - ot 0° ao 30 °C, b TeneHne 
0,5-50 nacoB. 

Bo Bpeivm 3toCi peaKi4MM b KanecTBe 
noooHHoro npoAyicra o6pa3yeTc« 
ranonAOBOAopoA, ho Ana ycKopeHHH peaKUMn 
ero mo>kho ynaBfiMBaTb noAXOA^iMUM 
ocHOBaHneM. npuMepaMM npuMeH^eivioro TaKMM 
o6pa30M ocHOBaHUA flB/iflioTCfl opraHnnecKne 
aMUHbi (TaKne KaK AHMSTunaMMH, A^STunaMHH, 
AHM3onponmiaMMH, Ann3onponnn3TnnaMMH, 
TpuMeTi/inaMHH, TpusTunaMMH, nunepnAHH, 
nnnepa3HH, nupponnAMH, Mopc^onnH, nupnAHH, 
MeTaHonaMMH \a sTaHonaMMH), HeopraHMMecKne 
conn LAenoHHbix MeTannoB (TaKne KaK Kap6oHaT 
KariMfl, Kap6oHaT HaTpufi, aueTaT HaTpun m 
aueTaT KanMfl), n T.n. 

nonyMeHHbi^ TaKMM o6pa30M npoAyKT 
npMCoeAMHeHMfl o6pa6aTbiBaK)T KMcnoTofi 
(TaKOM KaK xnopMCTOBOAopoAHa^ KMcnoTa), m 
nonynaioT coeAMHeHMe 4)opMyjibi (1-2b). 

Cnoco6 4 





B stmx cf)opMyriax R 1 , R 2 , R 3 , R 6 , R 9 , Z m 
Hal MMewT ycraHOBneHHbie Bbiiue 3HaseHMfl. 



3Aecb b cjDopMynax R 1 , R 2 , R 3 R 6 , R 9 , Z m 
Hal MMeraT ycTaHOBneHHbie Bbiiue 3HaHeHnn. 

CoeAMHeHMe cfcopMynw I, b kotopom R 4 m 
R 7 flBnflKDTcn H, X 1 npeACTaBJiaeT co6om S, 
M x2 npeACTaBnaeT co6o^ O, T.e., coeAMHeHMe 
cfcopMynbi (l-2a)/R 4 , R 7 = H, X 1 = S, X 2 =0/, 
MO)KeT 6biTb nonyseHo nyTeM B3aMMOAeMCTBMfi 
ariKanMTMOL^MaHaTa (Tararo KaK TMOi4MaHaT 

KariMfl MJ1M TMOL^MaHaT HaTpMfl) C 3Cf)MpOM 

ranoreHKapGoHOBO^ KMcnoTbi cfopMyribi (VIII), c 
o6pa30BaHMeM coeAMHeHMfl c{)opMynbi (XII), m 

06pa60TK0M 3Toro COeAMHeHMfl kmcjiotom. 

TaKyK) peaKL^MK) o6bMHO npoBOAflT b 
noAXOAfliiieM opraHMMecKOM pacTBopMTene. 
ripMMepaMM npMMeH^eMoro TaKMM o6pa30M 
pacTBopMTejia flBriflioTCfl anpoTOHHbie 
normpHbie opraH mecwe pacTBOpMTe/iM. 

3Ty peaKL^Mio o6biHHO ocymecTB/ifliOT npM 
TeMnepaType b MHTepBane ot 50°C ao 150°C, 
npeAnoHTMTenbHO - ot 80°C ao 120°C, b 
TeMeHMe 0,5-10 nacx>B. 
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CoeAHHeHkie cfx^pMyjibi (XII) BbwenwioT, mtm 
ero noABepraiOT AaflbHetfwetf o6pa6oTKe 
KucnoTO^ b peaKi^oHHofl cwcTeMe 6e3 
BbiAeneHMR, m nojvyMaK>T i^eneBoe coeflMHeHne 
c})opMy/ibi (1-2a). npHMepoM npwvieHfleMOfl Ana 

3TOrO KMCJIOTbl HBflfleTCH XJlOpHCTOBOflOpOAHafl 

KMcnoTa, m o6paooTKy KvicnoTofi npoBOA*T b 
cnnpie win b anpoTOHHOM nonapHOM 
opraHUMecKOM pacTBopvuene. 3Ty peaKU.nK) 
npoBOAflT npn TeMnepaType ot 50°C ao 150°C, 
npeAncwTMTenbHO - ot 70°C ao 100°C, b 
TeMeHwe 5-50 qacoB. 
Cnoco6 5 





3Aecb b <}>opMynax R 1 , R 2 R 3 , R 4 , R 6 , 
R 8 , X 1 , X 2 , Z m Hal HMeiOT ycTaHoaneHHbie 
Bbiiue 3HaMeHnn. 

CoeA^HeHne cpopwiynbi (I), b kotopom 
R 7 npeACTaBfiaeT co6ofi boaopoa, T.e. 
coeAWHeHHe cfeopMynbi (1-2) MOxeT 6biTb 
nojiyMeHO nyTeM B3anMOAeHCTBym coeAHHeHHfl 
cpopMyribi _(V)_ c ranoviAnnpnAHHOM ct>qpMyjibi 
(VI). CoeAMHeHne 4>opMvnbi (V), ncnonb3yeMoe 

3AeCb, ABJlfleTCfl XOpOUJO HSBeCTHblM 

coeAHHeHMeM, nrin ero mo>kho cnHTe3npoBaTb 
cnoco6aMH, onucaHHbiMM b " Ukr. Khim. Zr." 
(vol. 16, p. 545, 1950), "J. med. Chem.", 
(vol. 34, p. 1538, 1991), "J. Prakt. Chem.", 
(vol. 2, 79, p. 253 (1909), " J. Prakt. 
Chem.", (vol. 2, 99, p. 56 (1919)), mjim b 
ny6jiHKau.nn He npoweAiuero 3KcnepTH3y 
naTeHTa flnoHHH N 216882/1984. CoeAHHeHne^ 
cfropMynbi (V), b kotopom R 8 npeACTaBJiweT 
co6oh" boaopoa, ncnorib3yK)T b stoh peaKUHH, 
npeAnoMTMTeribHo, nocne 3au;nTbi ero 
ocHOBHoro aMUAHoro npoTOHa noAXOAfliuHM 
3aMecTMTeneM (t3kmm ksk TrTpnTMn) M3BecTHbiM 
cnocoooM. 

3Ty pesKUHio o6biMHO ocyu^ecTB/iflioT b 
noAXOA^iMeM opraHUMecKOM pacTBopnTene b 
npucyTCTBMM ocHOBaHMR. FlpHMepaMH 
npMMeHseMoro tskhm o6pa30M pacTBopHTerm 
HBJiflK)TCfl anpoTOHHbie nonnpHbie opraHMMecKwe 
pacTBopnTenn, npocTbie scfiHpbi h 
anKOKCuanKaHbi. npuMepaMM npuivieHfleMoro b 
TaKOM cnynae ochobshha HBJiflioTCfl cHJibHbie 
ochobshha, TaKne KaK aMUAbi iMenoMHbix 
MeiannoB (Hsnpnwiep, smha hstphh h aMHA 
Kannfl). 3th MaTepnanbi BbionpaiOT 

npOM3BOJlbHO, B 33BHCHMOCTH OT 3KTHBH0CTH 

ueneBoii peaKU.MM. 

Kpoivie Toro, 3Ty pe3KU,HK) mo>kho npoBecTM b 

COOTBeTCTBHH CO CnOC060M, OnMCaHHbIM B "J. 

Amer. Chem. Soc.", (vol. 87, p. 4588, 1965), 
hjih b "J. med. Chem.", (vol. 34, p. 1538, 
1991). B TaKOM cnyHae coeAHHeHne <}>opMyjibi 
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(V) BBOAHTCfl BO B3aHMOAe^CTBHe C 

MeTM/iKapooHaTOM Mamn» b aTMOcefcepe 
MHepTHoro rasa, Tararo kbk asoT, h b 
npoTOHHOM nonnpHOM opraHUMecKOM 
pacTBopnTene, TaKOM k3k pja MeTuncjsopMa m ha, c 
o6pa30BaHneM xenaTHoro coeAHHeHHH, h 
o6pa30BaBiueecfl TaKMM o6pa30M xenaTHoe 
coeAHHeHkie 3aTeM bboaht bo B3awvioAetfcTBne 
c ranoreHnnpnAHHOM 0opMynbi (VI), h 
nonyMaJOT coeAHHeHHe 4x3pMynbi (1-2). 3Ty 
peai^HK) o6bNHO hdoboaht npM TewnepaType b 
MHTepBane ot 20°C ao 150°C, 
npeAnoMTMTeribHo - ot 70°C ao 100°C. BpeMfl 
peaKqMM H3MeHfleTCfl b 3aBHCHMOCTM ot 
ncnonb3yeMbix MaTepnanoB, ho o6pa30BaHne 
xenaTHoro coeAHHeHHH 3aHHMaeT ot 0,5 ao 2 
saccs, m peaK^MS c ranoreHnMpwA^HOM 
3aHMMaeT ot 0,5 ao 5 MacoB. 

B HeKOTopbix cnyMaflx ot aMWAHoi* rpynnbi b 
nojio>KeHHn 3 Ti/iasormAHHOBOM cocTaanfliOLMeM 
nonyneHHoro TaxviM o6pa30M coeAHHeHHH 
4>opMyjibi (1-2) mo)Kho oTii^enHTb 3amnTHyio 
rpynny xopomo n3BecTHbiM cnoco6oM. KorAa 
R 8 npeACTaBJineT co6o« Tr (tpmth/i), stot 
cnoco6 ocyu;ecTBnfiioT, ncnorib3yfl 
opraHMHecKyio KMcnoTy, TaKyio KaK 
Tpvic})TopyKcycHa« KHcnoTa h TpnxnopyKcycHafl 
KMcnoTa, nun HeopraHHMecKyK) KMcnoTy, TaKyio 
KaK xnopHCTOBOAopoAHaw KMcnoTa m cepHafi 
KwcnoTa. 3Ty peaKi4HK) npoBOAflT b oTcyTCTBHe 
pacTBopHTena hjih b ripncyTCTBMM 
pacTBopMTerifl, TaKoro KaK npocTbie 3cf)npbi, 
BKnioMaiou^Me TeTpsrnApocf)yp3H H AWOKCaH, M 
ranoreHCOAep>Kaii4Me pacTBopnTenn, 
BKiiK)M3K)U^uie xnopocfcopM h A^xnopMeTSH, npw 
TeivinepsType b HHTepBane ot 0°C ao 100°C, 
npeAnoMTMTeribHo - ot 10°C ao 50 °C, b 
TeneHne 0,1-5 nacoB. 

Cnoco6 6 





3Aecb b cf)opMynax R 1 , R 2 , R 3 , R 4 , R 8 , 
X 1 , X 2 , Y m Z MMeKDT ycTaHOBJieHHbie Bbiiue 
3HaHeHMfl, h R npeACT3BrifleT 0060C1 
noAXOAflmyio rpynny, OTiMenriflK)iAyK)C« b 
pesKL^MM HyK/ieocfwribHoro 3aMeiAeHiifl, 
npMMepbi kotopom BKJiK)HaK)T rafioreH, Tarati KaK 
xnop, 6poM m hoa, h apoMaTMMecKyHD hjim 
ariHCfjaTHHecKyK) cynbc})OHMJioKcnrpynny, TaKyro 
KaK n-Tonyojicyrib0oHkiriOKcnrpynna, 
6eH3oncynbcf)OHnnoKCMrpynna m 
MeTaHcy/ib0OHnnoKCMrpynna. 

CoeAHHeHMe m MMcna coeAHHeHM^ 
cpopwyjibi (I), b kotopom A npeACTaBJiaeT coGom 
COCH 2 (m=1, R d , R e =H, R f m R 9 BMecTe 
npeACTaBJiflKDT co6om OKCorpynny), MO)KeT 
nonyneHO npw ncnonb30BaHnn coeAHHeHHfl 
cpopMynw (X), TaKoro KaK B- COCH2-Hal/Z= 
B-COCH3, R 11 = Hal, B m Hal ABfifliOTCfl 
3aiviecTMTenflMM, onncaHHbiMn Bbiiue). TaKoe 
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COeAHHeHMe HBJlfieTCfl XOpOHJO M3BeCTHblM H 

flenweTCfl flocTynHbiM KOMMep^ecKH, hjiu ero 
mo>kho nonynnTb xopowo H3BecTHbiM cnoco6oM 
/HanpuMep, onyoViHKOBaHHbiPi naTeHT 
BejiMKo6pnTaHMM N 1107677 onucbiBaeT 
coeAHHeHne, b kotopom B npeflCTaBJifler co6oFi 
nuppon, ny6nnKaL\n« HenpoweAwero 
3KcnepTH3y naTeHTa FlnoHi/iui N 85372/1986 
onucbiBaeT coeflUHeHkie, b kotopom B 
npeACTaBnfieT co6om OKca3on hjiu Tna3on, m 
naieHT CLUA N 4167626 onucbiBaeT 
coeAMHeHne, b kotopom B npeACTaB/iHer co6ofi 
Tpna3on). KpoMe Toro, TaKoe coeAMHeHne mojkgt 
6biTb no/iy^eHO ranoreHnpoBaHneM 
B-COCH 3 (HanpuMep, b " Bull. Soc. Chim. 
Fr. p. 1760 (1973)" onucbiBaeTca coeAMHeHne, 
b kotopom B npeACTaBJiaeT co6ofi 0ypaH, b " 
Tetrahedron, 29(2), p. 413 (1973)" 
onucbiBaeTCfl coeAHHeHne, b kotopom B 
npeACTaBrmeT co6ofi ™ocf)eH, b " J. 
Heterocyclic Chem., 27(5), p. 1209 (1990)" 
onwcbisaeTca coeAHHeHHe, b kotopom B 
npeACTaBfiweT co6ofl nuppon, b "Bull. Soc. 
Chim. Fr. , p. 540 (1988)", "Bull. Soc. 
Chim. Fr. p. 318 (1987)", "J. Heterocyclic 
Chem. , 23(1), p. 275 (1986)", " "Arch. 
Pharm., 316(7), p. • 608 (1983)" m b " 
Synlett., (7), p. 483 (1991)" onucbiBaeTCfl 
coeAHHeHne, b kotopom B npeACTaBfiaeT co6otf 
nnpa3on, b "J. Heterocyclic Chem., 17(8), p. 
1723 (1980)" ormcbiBaeTCH coeAHHeHne, b 
kotopom B HBrmeTCH nMMfla30ftoM, n b "J. Chem. 
Soc. C(20), p. 2005 (1976)" n B 
"Heterocycles, 26(3), p. 745 (1987)" 
onwcbiBaeTCfl coeAMHeHne, b kotopom B 
npeACTaBfifleT co6ofi Tpna3on), KaK ncxoAHoro 
MaTepnana, c noMOinbio xopowo M3BecTHbix 
cnocoooB ranoreHnpoBaHUfl (HanpuMep, 
cnoco6oM, onucbiBaeMbiM b ny6nnKaijnu 
HenpoiueAwero 3KcnepTH3y naTeHTa FlnoHnn N 
85372/1986). KpoMe Toro, TaKoe coeAWHeHwe 
mo>kho nonyHMTb, noABepraw B-C02R7R- 

HH3UJMM aJlKMJI MJ1M 3aMeLi^eHHblM MflU 

HesaMei^eHHbi^ 6eH3wi/ (HanpuMep, " Z. Chem., 
9(1), p. 22 (1969)" m " Synth. Commun., 
20(16), p. 2537 (1990)" onucbiBaraT 
coeAHHeHne, b kotopom B npeACTaBnaeT co6om 
TuocfreH, "J. Org. Chem., 55(15), p. 4735 
(1990)" u "Chem. Pharm. Bull., 17(3), p. 582 
(1969)" onucbiBaeT coeAUHeHne, b kotopom B 
npeACTaBJifleT co6ofi nuppo/i, ny6nnKai^wfl 
Bbmo>KeHHoro eBponeficKoro naTeHTa N 506194 
pacKpbiBaeT coeAHHeHne, b kotopom B 
npeACTaB/ineT co6ofi MMMAa30Ji, m b "Chem. 
Ber., 117(3), p. 1194 (1984)" onucbiBaeTCfl 
coeAHHeHkie, b kotopom B npeACTaBnneT co6om 
nnpa3on vim Tpna3on, KaK ncxoAHoe Beu^ecTBo, 
cooTBeTCTByiome^ xopoiuo M3BecTHofl peaKi4HM 
BoccTaHOBJieHMfl-oKuc/ieHMfl (HanpuMep, 
BOCCTa h o b ji eH m K) AHH3o6y™najiK)MornApnAOM h 
3aTeM oKMcneHMio ahokcuaom MapraHL^a), h 
nonyMaiOT B- CHO, v\ 3aTeM KOHBepTupyn 
nojiyneHHbiM tbkhm o6pasoM npoAyKT ao 
B-COCH2 Hal noAXOAfliMMM cnoco6oM 
(HanpuMep, cnoco6oM, onucaHHbiM b 
Tetrahedron Letters, p. 4661 (1972)7. 

CoeAMHeHne cfopMyjibi I TaiOKe mo>kho 
nonyMWTb B3a^MOAeMCTBMeM coeAHHeHkm 
<#opMy/ibi (X) c ruApoKCunbHO^ rpynnoi* b 
nonoKeHUM 5 coeAHHeHua cpopMynbi (IX) no 
peaKunn HyKneocfiMTibHoro 3aMemeHMH. 
CoeAMHeHne 4>opMy/ibi (IX) 3aw,umaK)T, 
npeAnoHTMTe/ibHO, nyTeM 3aMemeHHfl BOAopoAa 
R 8 noAXOA^^HM saMecTHTe/ieM (HanpuMep, 

TrTpHTHJlOM). 
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TaKyK) peaKL^K) o6bNHO npoBOA«r b 
noAXOA«U4eM opraHnnecKOM pacTBopnTene b 

npHCyTCTBUM 0CH0B3HMR. llpVIMepaMM 

npuMeHfleMoro pacTBopuTena flBnaiOTCfl 
anpoTOHHbie nonapHbie opraHnnecKne 
pa ct bo pn Ten m , npocTbie acpupbi, 

apoMaTunecKne ymeBOAopoAbi, ruAPupoBaHHbie 
ymeBOAopoAbi, a/iKOKCuariKaHbi, ai^eTOHMTpun m 
T.n. 

npHMepaMM npuMeHfleMoro Anfi 3Toro 

OCHOBaHHfl JRBnWKDTCfl OpraHMHeCKHe aMMHbl 

(TaKMe KaK AHMeTunaMMH, AUSTunaMMH, 
AMM3onponmiaMMH, AHM3onponmi3TnnaMMH, 
TpuMeTM/iaMMH, TpMOTMfiaMHH, nunepnAMH, 
nnnepa3MH, nupponnAHH, MopcfconwH, nupnAHH, 
MeTaHonaMMH n STaHonaMMH), anKOKCuAbi 

MeTa/lJlOB (TaKMe KaK MeTOKCHA HaTpMfl, 3TOKCHA 

HaTpun, n3onponoKCMA timtma m TpeT-6yTOKCMA 
Kannfl), HeopraHH'-iecKMe conn n r^ApoKCMAbi 
menoHHbix MeTan/ioB (TaKkie KaK tmapokcma 
HaTpufl, ruApoKCHA Kannfl, ruApoKcuA nuTun, 
Kap6oH3T KaxiMfl, KapSoHaT HaTpufl, 
rn Apo Ka p6o h a t HaTpnyi, rnApoKap6oHaT Kajiua, 
rMApuA HaTpufl, aL^eTaT HaTpn« m aL^eTaT Kannfl) 
m aMUAW mejiOMHbix MeTannoB (TaKne KaK smma 
HaTpwfl). 3th MaTepwanbi Bbi6MpaiOT, 

COOTBeTCTBeHHO, B 3aBMCMMOCTH OT aKTMBHOCTM 

i4eneBOM peaKL^nn. 

3Ty peaKi^Mio o6biHHO ocyi^ecTBTifliOT npki 
TeMnepaType b HHTepBane ot -20°C ao 
TeMnepaTypu KMneHMfl npHMeHweMoro 
pacTBopHTena, npeAnoHTMTejibHO - ot 20 °C ao 
150°C, b TeneHne 0,5-30 nacoB. 

Ot aMMHorpynnw b nono>KeHMM 3 
Tna3onnAMHa nonyneHHoro tbkmm o6pa30M 
coeAHHeHMfl cf)opMynbi I mo>kho oTi^enMTb 
3au4MTHyK) rpynny cnoco6oM, onucaHHbiM Bbiuje 
b cnoco6e 5. 

Cnoco6 7 




<l-3> %y Z 




Z-O 



<l-3) X 



8 

<R =H> 



3Aecb b 4)opMynax R 1 , R 2 , R 3 , R 4 , R 8 , 
x 1 , X 2 , Z u Hal MMeioT 3HaMeHHfl, 
ycTaHOBneHHbie Bbiiue. 

CoeAHHeHne H3 HMcna coeAMHeHMM, 
MMetoLi^Hx $opMyny I b kotopom Y 
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npeACTaBnweT co6ott SO 2 . T.e. coeAWHeHne 
cfxjpMynu (1-3) (Y=S02), MoweT 6biTb no/vvMeHO 
oaaiiMOAeftcTBueM coeAMHeHww <J>opMy/ibi (V) c 
coeAMHeHueM <$opMynbi (XI). 

nnpnAMHcynb4x)HHJirarioreHMA cfcopMynu (XI) 
MoaceT 6biTb noxiyMeH amcvuinpoBaHneM 
ruApoKCi^bHoPi rpynnbi b nonorceHMM 5 

5-OKCH-2-nMpMAHHCy/lbC^OHOBOpi KMOlOTbl (ksk 

onucbJBaeTCfl b "J. Chim. Phys. Phys. -Chim. 
Biol., vol. 79(3), p. 265 (1982)"), ksk 
wcxoAHoro coeAHHeHun, c noMombK) 
cooTBeTCTByiomero xopoiuo M3BecTHoro 
cnoco6a, m 3aTeM - ranoreHnpoBaHnewi 
a/iKunnpoBaHHoro npOAyiaa noAXOAfliUMM 
rarioreHMpyioinnM areHTOM (HanpMMep, PCI5, 
K3K onucbiBaeTcn b " Orq. Synth. Coll.. Vol. 
I, p. 84 (1941)" m "J. Amer. Chem. Sec, 
vol. 69 p. 1170 (1947)", u SOCI^flMOA, K3K 
onucbiBaera b " Helv. Chim. Acto., vol. 42, 
p. 1653 (1959)"). 

TaKVJO peaKL^nio o6wmho ocymecTBnfliOT b 
aTMoccpepe nHepmoro rasa, TaKoro KaK a30T, b 
noAxoA^ti^eM opraHMMecKOM pacTBopme/ie b 
npucyTCTBMn cn^bHoro ocHOBaHnn. npwviepaMH 
npuMeHfleMoro Ana stom LjexiM pacTBOpmerm 
ABn«K)TCfl npocTbie 3c})npbi, npeAnoHTMTeribHO - 
TeTparMAPOCjDypaH. flpniviepaMU npMMei-meMoro 

OGHOBaHMfl flBJlflHDTCfl aMUAbl menoHHbix 

MeTannoB (Tawie KaK LDA-Ann3onponnnaMMA 
jimtmh). anncpaTMHecKne nnn apowianmecKHe 
coeAMHeHMfl jimtma (TaKne KaK h- Qyimmmw, 
TpeT-6y™ruwMM m cpeHM^nHTMi^). 3th 
MaTepwa/ibi Bbi6npatoT cooTBeTCTByioiAMM 

06pa30M, B 33BMCMM0CTM OT 3KTMBH0CTM 

L^eneBoii peaKijnn. 

3Ty peaKi^MK) o6bNHO npoBOAflT npw 
TewinepaType b MhrrepBane ot -100°C ao 50 °C, 
npeAnoMTHTeribHO - ot -78°C ao 20°C, b 
TeneHne 0,1-10 nacoB. 

npoMe>KyTOMHbie coeAHHeHun, 
ucnojib3veMbte -npw CMHTese eoeAHHeHMPt 
HacTOfliMero M3o6peTeHHfl, nony^afOT TaK, KaK 
noKa3aHo nanee. 
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3Aecb b $opMyjiax R 1 , R 2 , R 3 , R 6 , R 11 m Z 



MM8K3T ycTaHOBneHHbie BbllUe 3HaMeHHfl. 

CoeAMHeHMe us MHcna coeAHHeHMfi, 
MMeioaiHX cpopMyny (II), B KOTOpOM 
R 6 npeACTaarifleT co6ofi boaopoa, MoweT 6biTb 

nO/lVMeHO B3aHM0Ae^CTBHeM coeAMHeHMH 

cfrapMynbi (X) c rviApoKCHTibHofl rpynnofl b 
nono)KeHVin 5 5-rnAPOKCMnnpnAHHMeTaHOjia 
4>opMynbi (IV) nocpeACTBOM peaKU,MM 
HyKneoc|)nnbHoro saMemeHMH c o6pa30BaHneM 
coeAHHeHMfl c})opMyjibi (III), w OKweneHMeM 
rviApoKcuivieTunbHoPi rpynnbi b nonoweHMM 2 
no/iyneHHoro tskvim o6pa30M coeAKHeHMH 
cf)opMynbi (III). 

5-rnApoKcnnnpnAHHMeTaHonbi cfcopMyribi 

(IV) MOryT GblTb CMHTeSMpOBaHbl T3KMM 

^ cnoco6oM, KaKofi onncaH b naTeHTe CUJA N 
4202901. ripn 3TOM cnoco6e 

2-rnAPOKCMnnpHAMHMeTaHon mo?kho nonyHHTb 
nyTeM 0KHcneHM« 5-rnAPOKCH-2-nnKOJiHHa 
noAXOAfltMUM OKHcriMTeneM (t3khm KaK nepoKCHA 
BOAopoAa b yKcycHOM KHcnoTe) c o6pa30BaHMeM 
nnpnAHH-N-OKCnAa. nepeBOAOM 
nnpnAHH-N-0KcwAa b ai4nnoKCHMeTnnnnpnAHH 
noAXOAflinHM aHrHAPHAOM opraHM^ecKOM 
KHCflOTbl (T3KMM KaK yKcycHbitf aHrHApHA) n 
rnApoxin30M a^noKCMMeTHnnupkiAMHa 

COOTBeTCTByJOLl^e^ KHCnOTOVI HUM 0CH0B3HHeM c 

o6pa30Baw<ieM 5-rMAPOKCnnnpnAHHMeTaHOJia. 
MeTnn3aMeiAeHHbi« npoAyKT mowho noriyHMTb 
TaKMM cnocx>6oM, K3KOH onnc3H b " J. med. 
Chem., vol. 20(10), p. 1528 (1977)", u b" J. 
med. Chew., vol. 35(20), p.3667 (1992)", 

rMAPOKCH33Mei4eHHblM npOAyKT MO>KeT 6blTb 

nonyneH tskmm cnocx)6oM, KaKoC^ onncaH b 
"Bull. Sci. Jpn. vol. . 52(1), p. 107 
(1979)", m 6poM- win x/iop3aMeiAeHHbiPi npoAyKT 
MO)KeT 6biTb nonyMeH tskmm cnoco6oM, KaKOi^ 
onncaH b naTeHTe CLIJA N 4025333 h b "J . med. 
Chem.,. vol. 17 (2), p. HS (]974). M 

CTaAHfl nonyneHHfl coeAMHeHMfl ct)opMyribi 
(III) MOweT 6biTb npoBeAeHa npw Tex we 
ycnoBMflx, KaKne onnc3Hbi npn psccMOTpeHHM 
cnoco6a 6 . 

CTaAHfl nonyMeHHfl coeAHHeHMfl cpopMyribi 
(II) MO>KeT 6biTb ocyiAecTBneHa npn npMMeHeHMM 
noAXOAfliMero OKHCJiHTejifl (TaKoro KaK a^okcha 
MapraHL^a, PCC-xnopxpoMaT nHpHA^HMfl, 
PDC-AHxpoMaT nMpHAHHMfl, DDQ 
AnxnopflnuMaHoaeHaoxMHOH, xnopaHun, 
OKHCJiHTenb CBepHa (Swern) 
OK(^riii/ixriopMA-A^MeTki/icyjibcf)OKCMA-TpeTkiMHbi 
ft aMHH, \a KOMnneKC TpHOKCHAa cepbi c 

nHpMAHHOM). 

CoeAHHeHne cpopMynbi (II) TaioKe MO)KeT 
6biTb nonyneHO B3anMOAeHCTBneM coeAHHeHHfl 
0opMynbi (X) c rMApoKCHfibHOM rpynnow b 
nono>KeHHki 5 rnApoKcnnkipnAHHanbAernAa 
(J)opMy/ibi (XIII) no peaKUMM HyKneocfiHTibHoro 
33Meu^eHHfl. rMAP0KcnnnpMAMHanbAernA 
c})opMyjibi (XIII) mo>kbt 6biTb nonyMeH TaKMM 
cnoco6oM, KaKOM onwcaH b ny6nnKaunn He 
npoiueALuero 3KcnepTH3y naTeHTa ^noHMM N 
273659/1990, mum nyTeM OKMCJieHMfl 
rMAPO kcm m eT mji b h oC^ rpynnbi coeAMHeHMH 

4>OpMyJlbl (IV) nOAXOA^lMMM M3BeCTHbtM 

oKMC/iMTeneM, TaKMM ksk PCC (xnopxpoMaT 
nMpMAMHMfl). Ctsamh nonvHeHMfl COeAMHeHMfl 
cf)opMy/ibi (II) npoBOA^TCfl nyTeM 
B33MM0AeRcTBHfl BemecTBa b noAXOAfliM©M 
opraHM^ecKOM pacTBOpMTene mjim b 

npMCyTCTBMM OCHOBaHMfl. ripMMepSMM 

npMMeHfieMbix ppa stom ueriM pacTBopMTeneM 
jiBnfliOTCfl anpoTOHHbie non«pHbie opraHMMecKMe 
pacTBopMTenM, npocTbie sc^Mpu, 

apoMaTMHecKwe ymeBOAopoAbi, 
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ranonflcoAep>KaLMMe ymeBOAopoAbi, 
a/iKOKCuanKaHbi m aL^eTOHHTpun, m cpeau stmx 
pacTBopnTene^ npeAnoHTMTefibHbiM Arm 
npwvieHeHHfl HBfifleTCH AL*MeTMfi$opMaMMA 
(flM4>A). npMMepaMU npwviei-meMoro ocHOBaHMfl 
«b/i«k)tc« opraHMHecKne aMMHbi (TaKne KaK 
AnweTMJiaMHH, AUSTM/iaMMH, nunepHAHH, 
nnnepa3UH, nMpponnAMH, MopcjDonnH, nupuiAHH, 
MeTaHOJiaMMH, 3TaHonaMHH, yfiaBriMBaTe/ib 
KMcnoTbi H:- 3,4-AnrnApo-2H-nnpnAO [1 ,2-a] 
nnpnMHAMH-2-OH, n ynaBJiMBaTenb KMcnoTbi 
9M>9-MeTMji-3 l 4-AnrnApo-2H-nMpnAo[1 > 2-a] 
nnpnMHAHH-2-OH) n HeopraHMMecKne ruApnAbi, 
ruAPOKCMAbi m co/in menoHHbix MeTannoB (TaKne 
KaK ruApoKCMA HaTpHfl, rnApoKap6oHaT Harpm, 
ruApoKap^OHaT KariMfl, ruApuA HaTpua, at^eiaT 
HaTpufl n aueiaT Kannw), m cpeAn otmx 
coeAHHeHnK npeAno^THTejibHbiMM Ana 
npuiMeHeHnw HBftflioTCfl Ann3onponMJi3TMJiaMHH, 
yjiaBJWBaTe/ib KMCJiOTbi 9M m rnAPOKap6oHaT 
HaTpHfl. 3th MaTepna/ibi BbiCwpaiOTCfl 

COOTBeTCTByKDLUMM 06pa30M, B 3aBMCMMOCTM OT 

aKTMBHOCTM L\eneBoi* peaKUMH. 3Ty peaKi^mo 
o6bNHO npoBOAflT npM TeivinepaType b 
MHTepBane ot-10°C ao 100°, npeAnoHTHTe/ibHO 
- ot 0°C AO 50°C, b TeneHne 0,5-5 nacoB. 

CoeAHHeHHe cpopMyribi (II) (R 6 =H), 
nonyMeHHoe BbiiueynoMflHVTbiM cnoco6oM, 

3aTeM MO>KeT 6blTb MOAHCf)HL^HpOBaHO B 

coeAMHeHMe cfcopMyfibi (II) (R 6 *H) nyTeM 
a/iKnnnpoBaHMfl 0opMnnbHoPi rpynnbi 
noAXOAfli^HM axiKMnkipyjoii^MM areHTOM no 
xopoujo M3BecTHOMy cnoco6y. 

3Ta CTaAMfl MO>KeT npoBOAMTbca no cnoco6y 
c ncnonb30BaHneM Ana30MeTaHa, KaK onucaHO b 
M Tetrahedroh Letters, p.955 (1963)", m b 
"Chem. Ber., vol. 40, p. 479 (1907)", no 
cnoco6y c ncnonb30BaHneM 

ranoreHcoAepwamero a/iKMfia, KaK onncaHO b 
"Synth. Commun. vol. 14(8), p.743 (1984)", 
MfiM no cnoco6y c ncnonb30BaHneM anKMfifiMTMfl, 
KaK onkicaHO b " J. Orq. Chem. vol. 30, p. 
226(1965)". 



6 6 
3R 9 3R 

2 R ly 11 y C0 2 R z R l/ 1 co r 9 




<VII) 



<VHI> 

3Aecb b cpopMynax R 1 , R 2 , R 3 , R 6 , R 9 Z M 
Hal MMeioT ycTaHOBneHHbie Bbiiue 3HaMeHH«, 
M R1 ° npeAcraBrmeT co6otf OR 9 /R 9 MMeeT 
ycTaHOBneHHbie Bbiwe 3HaneHMfl/ mam 
(C yC^-anmn, T3kom KaK ivieTun, stmji, 
H-nponun h M3onponnn. 

C/io>KHbiPi scfwp ranoreHCOAepwamefi 

Kap60HOBOfi KMCflOTbl 0OpMVflbl (VIII) M0)K6T 

6biTb nonyneH B3anMOAeCicTBneM 

ranoreHMeTunnnpHAHHa c acjDnpoM ManoHOBofi 

KMCflOTbl MflM C HM3LLIHM 30>MpOM aUMfiyKCVCHOfi 

KMcnoTbi no M3BecTHbiM cnoco6aM C 
o6pa30BaHneM coeAvmeHUfl cf)opMyribi (VII), n 
nyTeM ranoreHnpoBaHUfl nofiyneHHoro T3kmm 
o6pa30M coeAMHeHMH. 

rajioreHMeTM/innpnAMH cpopMyfibi (VI) MoxeT 

6blTb CMHTe3MpOBaH T3KMM CnOC060M, K3KOM 
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onucaH b "Bull. Pol. Acad. Sci. Chem. vol. 
1-12, p. 17 (1990)". TaKHM o6pa30M, 
ranoreHMeTunMeTMnnupMAMH cfeopMynbi (VI) 
MOKeT 6biTb nonyMeH ranoreHnpoBaHneM 
aun/iOKCMMeTunnnpnAMHa, onncaHHbiM npki 
cnHTe3e coeAHHeHHfi cpopMyribi (III) urin (IV), 
noAXOAfliMUM ranoreHnpyiouuiMM areHTOM (t3khm 
KaK TMOHMfiranoreHMA, oKCuranoreHMA 4)oc4)opa, 
TpnranoreHMA cf>ocx|)opa, neHTaranoreHHA 

4)OCG>Opa, XJIOpMCTOBOAOpOAHafl KMCJIOTa M 

6poivincTOBOAopoAHafl KHcnoTa). Oho Mo^ei 
6biTb TaioKe nonyHeHo rajioreHMposaHneM 
nupnAMH-N-OKCHAa, KaK ncxoAHoro Bei^ecTBa, 
OKCuranoreHHAOM ctDoccpopa, 
6eH3oncyrib4)OHMnranoreHMAOM mjim n- 
Tonyoncynbc>OHHJiranoreHMAOM, no cnoco6y, 
KaKOM onucaH b naTeHTe CLJJA N 5202321, " J. 
Org. Chem. vol. 27, p. 3856 (1962)", nnn b 
M J. Org. Chem., vol. 38, p.927 (1375). " 

CoeAMHeHne M3 nucna coeAMHeHM^, 

HMetOLLJUX 0OpMy/lbl (VII), B KOTOpOM 

R 10 npeACTaBnneT co6oti (C i-CsJ-anKHJi, 
MoxeT 6biTb nonyneHo B3anMOAeMCTBneivi 
ranoreHMeTunnnpHAHHa c^opMynbi (VI) c 

HH3LUMM 3Cj)UpOM aUMJiyKCyCHO^ KMCflOTbl, T3KHM 

KaK MeTMfiai^eToau.eTaT m aTMfiaL^eToai^eTaT, b 
npvicyTCTBUM noAXOAfl u^ero ocHOBaHMfl (TaKoro 
KaK ruApoKCMA HaTpufl, tmapokcha Kafinfl, 

MeTOKCMA HaTpMfl, 3TOKCMA HaTpufi, aMMA 
HaTpMfl, aMMA KaflMfl, AMM3onponMfiaMMA, 
eyTMflflMTMPl, MeTaflflMMeCKMM HaTpMM M 

Kap6oHaT KafiMfi), no cnoco6y, KaKoi^ onMcaH b 
" J. Amer. Chem. Soc, vol. 64, p.435 (1942)". 

CoeAMHeHMe M3 MMCfia coeAMHeHMfi, 
MMeiou^MX o>opMyfiy (VII), B KOTOpOM R 10 , 
npeACTaBfiweT co6om OR 9 , MO>KeT 6biTb 
nofiyneHo B3aMMOAeMCTBneM 
rafiofeHMeTM/inMpMAMHa cf)opMynbi (I) c 30>MpoM 

MaflOHOBOM KMCflOTbl, T3KMM KaK AH3TMflM3flOHaT 
M AH-TpeT-6yTMflMaflOHaT, B npMCyTCTBMM 

noAXOAfliMero ocHOBaHMfl, KaKoe ynoMMHanocb 
Bbiiue, no TaKOMy cnoco6y, KaKofi onMcaH b "J. 
Amer. Chem. Soc, vol. 74, p. 831 (1952)", m 
b " Orq. Synth. Coll., vol. 3, p.705 (1955)". 

OaAHfl CMHTe3a coeAMHeHUfl $opMyribi (VIII) 

MO>KeT npOBOAMTbCfl npM MCnOflb30BaHMM 

noAXOAflinero areHTa ranoreHMpoBaHMfl (TaKoro 

KaK 6pOM M N-XflOpcyKL4MHMMMA) B npMCyTCTBMM 

noAXOAflLMero ocHOBaHMfl (TaKoro KaK tmapokcma 

HaTpMfl, MeTOKCMA HaTpMfl M K3p60H3T KaflMfl) no 

TaKOMy cnoco6y, KaKof^ onMcaH b " J. Amer. 
Chem. Soc, vol. 71, p. 3107 (1949)", m b 
"Tetrahedron Letters, vol. 28, p. 5505 (1987)". 

CoeAMHeHMe cfcopMynbi (VIII) MO>KeT 6biTb 
TaioKe nonyMeHO B3aMMOAetiCTBMeM 
rafioreHMeTMfinMpMAMHa c()opMyfibi (VI) c 

AM a 30y KCy CH bl M 3CflMpOM B npMCyTCTBMM 

MeAHoro KaTa/iMsaTopa no TaKOMy cnoco6y, 
KaKOM onMcaH b " Zur. Russ. Fiz-Chim., vol. 
21, p. 851 (1951)". 




CO 

o 
to 

CM 



3Aecb b cfiopMyfiax R 1 , R 2 , R 3 , R 6 , R 8 , X 1 m 
Z MMeioT ycTaHOBneHHbie Bbiuje 3HaMeHMfl. 

CoeAMHeHMe cfiopMyfibi (1-1) (b kotopom 
R 4 m R 7 BMecTe flannioTC« CB«3bio), 
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nonyMeHHoe BbiweonMcaHHbiM cnocoooM, mokgt 
6biTb MOAMCf)MUMpOBaHO b coeAHHeHMe 

cjKjpMyjibi (1-2) (R 4 , R 7 =H) nyTeM 
cooTBeTCTBytoiMero BoccTaHoaneHHH ABOftHOfi 

CBH3M Me>Kfly nupHAMHOBblM KOJlbL^OM H 

Tna3o^MflHHOBWM Ko/ibi^oM (HanpwMep, nyieM 
KaTajiMTMMecKoro rwAPHDOBaHUx b npucyTCTBun 
noAXOAfliM©ro Ka Tan n 3a to pa, nyTeM 
ncnoxibsoBaHMfl noAXOAflujero KOMnneKCHoro 
MeTanriBOAopoAHoro coeAHHeHun hjih nyTeM 
ncnorib30BaHHfl aMajibraMw Man-inn mtih HaTpvia 
b MeTaHone). 

KaTannTMMecKoe niAPHpoBaHHe o6bMHO 
npoBOAflT b cnnpTax, i^ennosoribBax, 
anpoTOHHbix normpHbix opraHMnecKVJX 
pacTBopnTe/iHX, npocTbix 30>npax, 
ajiKOKcua/iKaHax, HH3wwx stfwpax 

a/iMc(>aTMMecKnx khcjiot unu b hm3ujmx 
annc}DaTMMecKnx KucnoTax, n npeAnoMTMTenbHO 
ncnojib30Barb, b MacTHOCTM, MeTaHO/i, 3TaHon, 

M eTO KCH3T3 H Oil , AM~MeTHn4)OpMaMMA. 

TeTparnApo4>ypaH, fluoKcaH, AnweTOKCMSTaH, 
STUJi-at^eTaT hjim yKcycHyio KucnoTy, b KaMecTBe 
eAUHCTBeHHoro pacTBOpMTenn hjim b cMecH. 
RpuMepaMn npwweHHeMbix KaTa/iH3aTopoB 
hbjihk>tcx nannaAneBafl nepHb, 
na/inaAHfi-Ha-yrne h okcma nnaTMHbi. 3Ta 
peaKL^n MoweT npoTeraTb npi/i HopManbHofi 
TeMnepaType m npn HOpManbHOM p,a&neHv\w, ho 
npeAnoMTMTeribHO npoBOAHTb peaKLjHK) npn 
noBbitueHHoii TeMnepaType n npn noBbiweHHOM 

AaBJieHMM, B 3aBHCHMOCTM OT aKTUBHOCTH 

qejieBofi pea^nn. 

BoccraHOBneHMe MeTannoBOAopoflHbiM 
KOMnneKcoM npoBOAflT, ncnonb3ya 6opornAPMA 
HaTpufl, oopon/iApuA Kannfl, 6opornAP^A JiHTHfl, 
6opornAPHA TeTpaMemnaMMOHWH nnn 
6opornApnA L^nHKa b anpoTOHHOM normpnoM 
opraHMMecKOM pacTBopnTene npn TeMnepaType 
b MHTepBane ot 0°C ao 150°C, 
npeAnoMTHTejibHo - ot 0°C ao 30°C. ripn TaKOM 
BoccTa HOBiieH h n HeKejiaTejibHbie no6oHHbie 
peaKi4MM mo>kho noAaBMTb, ncnorib3y« 
Ko6aribTOBbie peareHTbi, TaKne KaK C0CI2, 
CoCI 3 hjiu CO(OAc)2, b npkicyTCTBHH JinraHAa, 
TaKoro KaK AHMeTunmnoKCMM, 2,2'-6VinupnAHJn 
uriM 1,10-4)eHaHTponnH (cm. BOUC 93/13095). 




4 7 

<R =H,S =H> 



(R 4 *H J R 7 =H)/' 



3Aecb 

R 1 , R 2 , R 3 , R 4 , R 6 , R 8 , X 1 , X 2 n Z MMeiOT 
ycTaHOBneHHbie Bbiiue 3HaHeHM«. 

CoeAHHeHne cpopMynw (1-2) (R 4 , R 7 =H) 
MOKeT 6wTb MOAHcjMLjHpoBaHO b coeAHHeHHe 
cpopMyjibi (1-2) (R 4 *H, R 7 =H) nyTeM 
axiKunnpoBaHUfl b nonoxeHHH 5 Tna3onnAHHa 
noAXOAfliMMM ariKMjiMpyK)L4MM areHTOM (TawM 
KaK ranoreHCOAepwamwfi a/iKnn, BKruoHaa 
MeTHJiMOAHA win 3TMJ1HOAHA, anKnncyjibcf)aT, 
BK/ifOMafl AHMeTnncyribcf)aT hjim AH3Tnncynbcf)aT, 
n scjwpbi anncf)aTMMecKnx unn apoMaTHMecKHX 

Cy/lbC})OHOBblX KHCflOT, TaKkie KaK MeTMJlT03HnaT 
MJ1M MeTH/lMe3MTiaT) B COOTBeTCTBMH C XOpOUJO 

M3BecTHbiMn cnoco6aMH. 

TaKyK) peaKL^MKO 06blMH0 OCymeCTBJlHKDT B 

noAXOAfliMeM opraHMMecKOM pacTBopMTene b 
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npwcyTCTBHH ocHOBaHUfl. npuMepaMM 
npMMeHHeMbix Ann 3Toro pacTBopnTeneft 
^BJiflJOTCfl anpoTOHHbie noxiflpHbie opraHMMecKvie 
pacTBopnTexiM, npocTbie scjwpbi, 

ariKOKCMariKaHbi m noAo6Hue pacTBopnTenn, m 
cpeAH 3Tmx pacTBopnTexiei^ oco6eHHO 
npeAnoMTHTe/ibHbiMM flanfltoTCfl 
TeTparviApocfypaH m A^MeTOKCusTaH. ripuMepw 

OCHOBaHUfl BK/HOHaiOT aMHAbJ LAeJIOHHblX 

MeTannoB (TaKVie KaK AMH3onponnnaMMA nuTHfl 
(LDA) m aMUA Kanun) m a/iHcfeaTHMecKMe nnn 
apoMaTMMecKvie coeA^HeHUfi hmtma (TaKne KaK 
H-6yTMJinnTHM, TpeT- 6yTwnnnTnti m 
cfieHnnjiMTn^). 3tm MaTepnanbi Bbi6npa»OT 

COOTBeTCTByiOmMM 06pa30M B 3aBMCHM0CTH OT 
aKTMBHOCTH i^e/ieBOM peaKUMM. 

TaKyK) peaKi^nK) o6biMHO ocyLi^ecTBJiflioT npn 
TeMnepaType b MHTepBane ot - 20°C ao 100°C, 
npeAnoHTHTeribHO - ot -10°C ao 30°C, b 
TeneHne 0,1-10 mbcob. 





1 z 

<K =S,X =NH> 

3Aecb 

R 1 , R 2 R 3 , R 6 m Z MMetOT ycTaHOBneHHbie 

BblLLie 

CoeAHHeHne cfeopMyjibi (l-2e)/X 1 =S, X2=NH/ 
MOxeT 6biTb MOAUCfwunpoBaHO b coeAHHeHkie 
cpopMyjibi (1-2a)/X 1 = S, X 2 =0) nyTeM ruAporinsa 
nMMHorpynnu b nono>KeHnn 2 Tna3onnAHHa b 

COOT B eTCT B M H C M3BeCTHb!MM CnOC06aMM. 

3Ty peaKi^MKo o6bNHO ocyu^ecTBfiflKDT b 
noAXOAflmeM opraHH^ecKOM pacTBopMTene b 
npwcyTCTBHH BOAbi uriM KMcnoTbi flpuMepaMn 
npuMeH^eMbix b TaKOM cnynae pacTBopMTene^ 
ABnnKDTCfl cnnpTbi, L^en/1030/ibBbi, anpoTOHHbie 
no/iflpH bie opraHMMecKne pacTBopnTenn , 
npocTbie sctDupbi, anKOKCuariKaHbi m T.n., n 
oco6eHHo npeAnoHTMTeribHO ncnonb30BaTb 
MeTaHon, 3TaHon, MeTOKCusTaHon , cynbcfeonaH, 
AMOKcaH n AHMeTOKCMSTaH. npuMepaMM 
npuMeHfleMOti b TaKOM cnyqae KucnoTbi 
flBJiflKJTCfl HeopraHMMecKne KucnoTbi (TaKne KaK 
xnopucTOBOAopoAHan KUcnoTa, cepHan KucnoTa 

M 6pOMMCTOBOAOpOAHa« KMCJIOTa). 3tm 

MaTepnaribi Bbi6npatOT cooTBeTCTByHDiAMM 

06pa30M, B 3aBHCHMOCTH OT 3KTHBH0CTM 

i^eneBOw peaKL^nn. 

YnoMflHyTyK) peaKi^MK) o6bNHO npoBOflflT npn 
TeMnepaType ot 50°C ao TeMnepaTypbi KuneHun 
ncnonb3yeMoro pacTBopnTenfl, 
npeAnoMTHTenbHO - ot 80°C ao 150°C, b 
TeneHMe 0,5-30 nacoB. 





<x 1 =o,x 2 =s> 



<Id> 



<x 1 =o, x z =o> 



3Aecb 

R 1 , R 2 R 3 , Y h Z MMeiOT 
BbiujeycTaHOBrieHHbie 3HaneHMfl. 
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CoeflUHeHne cfcopMynbi (1c) (X 1 =0, X 2 =S) 
MOKer 6biTb MOAnc})HL4MpoBaHo b coeAMHeHne 
cfcopMyxibi (1d) (X 1 =0, X 2 =0) nyrewi OKMcneHMfl 
TuoKcorpynnbi b noncweHUH 2 Tua3oni/iAHHa b 

COOTBeTCTBMM C XOpOUJO MSBeCTHblMH 

cnocooaMn. 

TaKaa peaKi^Mfl npoBOAHTCfl c 
ncno/ib30BaHneM noflxoAfliMero oKwcnHTerm 
(TaKoro KaK nepoKCMA BOAopoAa, opraHHMecKufi 
nepoKcuA, b tom MMcne, nepyKcycHaa KucnoTa, 
nep6eH3o^Ha« KucnoTa, 
MeTaxjiopnep6eH30i^Hafl KucnoTa, 
MOHonepwianenHOBafl KucnoTa, 
MOHonepMa/ienHOBafl KucnoTa, 
MOHonepc}>TaneBafl KucnoTa w noflo^Hbie 

KHCJIOTbl, HOH pTyTH, 6pOM, XJlOp H 

MeTanepwoAHan KucnoTa), ksk npaBM/io, b Bo/je 
win b pacTBopnTene, tskom KaK nonapHbie 
anpoTOHHbie pacTBOpnTenn (HanpuMep, 
AMMeTuncjDopMaMMfl, AHMeTnncynbc{)OKCHA, 
AHMeTn^aueTaMMA, TeTpaMeTmiMoneBHHa, 
cyribcf)o/iaH, m N, N-AHMeTnnMMMAa3onnAHHOH), 
npocTbie 34>npbi (HanpuMep, TeiparnApoc^ypaH 
n AHOKcaH) n ajiKOKcuanKaHbi (Hanpniwep, 

AHMeTOKCMOTaH M AH3TOKCkl3TaH). 3tM 
MaTepna/lbl Bbl6kipaK)T, COOTBeTCTBeHHO, B 
SaBUCMMOCTH OT aKTHBHOCTH ijeneBOfi peaKi4nn, 
m ncnonb3yioT, COOTBeTCTBeHHO, no OAHOMy u/iu 

B C0HGT8HHM. 

3Ty peaKL^MK) o6bNHO npoBOAflT npn 
TeMnepaType b HHTepBane ot 0°C ao 
TeMnepaiypbi KuneHkia Mcno/ib3yeMoro 
pacTBopnTe/ifl, npeAnoMTHTe^bHO - ot 20 °C ao 
100°C, b TeMeHne 0,5-30 nacoB. 

CoeAMHeHne cfiopMynbi (I) MOweT 6biTb 
npespau^eHO b cftopMy cooTBeTCTByfou^ero 
N-OKCHAa nyTeM OKMCJieHMfl aTOMa a30Ta Ha 
nupnAHHOBOM Koribi^e noAXOAflLHUM 

OKMCflMTeneM B COOTBeTCTBHW C XOpOLLIO 

H3BecTHbiM cnoco6oM. npuMepaMM oKMcnuTenn, 
npwvieHfleMoro npn stom cnoco6e, ABrmfOTCfl 
nepoKCHA BOAopoAa (npnMeH«K)T b yKcycHofi 
KucnoTe mjih TpucpTopyKcycHofi KucnoTe npn 
TeMnepaType ot 0°C ao 100°C, 
npeAnoHTMTenbHO - ot 50°C ao 80°C, b 
Te^eHne 1-20 MacoB, npeAno^THTenbHO - ot 3 
AO 10 MacoB, HeoS^aTeribHO, b npucyTCTBUM 
KaTannTunecKoro KonnMecTBa cepHofi KucnoTbi 
Ana ycKopewifl peaKunn), nepyKcycHaa KucnoTa 
(ncnonb3yK)T b boa© hjim yKcycHofi KucnoTe, 
Heo6fi3aTenbHO, b opraHMHecKOM pacTBOpMTene, 
TaKOM KaK TeTparHApoctypaH nnn 3Tnnai4eTaT, 
npw TeMnepaType ot 0°C ao 100°C, 
npeAnoMTMTeribHo - ot 40°C ao 80°C, b 
TeneHMe 1-10 nacoB, npeAnoMTMTeribHo - 3-5 
HacoB), nep6eH3otiHafl KucnoTa nnn 
MeTaxnopnep6eH30MHafl KucnoTa (ncnonb3yK)T b 
opraHnnecKOM pacTBopnTene, TaKOM KaK 
xnopocpopM mjim 6eH3on, npw TeMnepaType 
ot 0oc fl0 50°C, npeAnoMTMTe/ibHO - ot 10°C 
AO 30°C, b Te^eHne 0,1-3 nacoB, 
Heo6fl3aTejibHO, 6onee 2 HeAenb), m 
MOHonepManeMHOBafl KucnoTa win 
MOHonep4)TaneBafl KucnoTa (c hmmm pa6oTaK)T b 
opraHnnecKOM pacTBopnTene, t3kom KaK 
xnopocpopM v\m GTaHon, npw TeMnepaType ot - 
10°C ao 50°C, npeAnoHTMTenbHO - ot 0°C ao 
30 °C, b TeneHne 0,5-50 MacoB, 
npeAnoHTHTenbHO - ot 1 ao 10 nacoB). TaKne 
OKMcnMTenn MoryT npMMeHjiTbCfl b coneTaHMH. 
TaKMe N -OKCHAHbie npoAyKTbi TaiOKe MoryT 6biTb 
npeBpau^eHbi b cooTBeTCTByjomne coeAHHeHun 
nupnAHHa nocpeACTBOM BoccTaHosneHUfl aTOMa 
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a30Ta Ha nMpnAMHOBOM Konbi4e noAXOA^mHM 
BOCCTaHOBMTeneM b cooTBeTCTBun c xoponio 
M3BecTHbiM cnoco6oM. npHMepaMH 
BOCCTaHOBMTenfl, npuMeHHeMoro npn TaKOM 
cnoco6e, HBJiflJOTCfl boaopoa b KaTannTunecKOM 
THApupOBaHUkl (pa60T3K)T B opraHMHecKOM 
pacTBopkiTene, TaKOM KaK yKcycHa^ KucnoTa, 
yKcycHbi^ aHrnAPMA, MeTaHon mv\ STaHon, 
Heo6fl3aTenbHO, b mx CMecax, npn TeMnepaType 
ot 0°C ao 100°C, npeAnoMTMTeribHo - ot 10°C 
AO 70 °C, npn AaBneHMM ot aTMOCcfjepHoro ao 30 
aTM, npeAnoMTHTeribHo - ot HOpMaxibHoro 
AaBneHMM ao 10 aTM, b npucyTCTBun 
KaTann3aTopa, TaKoro KaK HHKerib PeHefl, 
HHKenb Urushibara, nan/iaAM^-Ha-yme nnn 
okcha nnaTMHbi), >Kene3o (paocrraioT b yKcycHOi^ 
KucnoTe npn TeMnepaType ot 50°C ao 100°C, 
npeAnoMTMTenbHO - ot 70°C ao 80 °C, b 
TeMeHne 0,5-5 nacoB, npeAnoHTMTenbHO - ot 1 
AO 2 nacoB), {\\ahk (pa6oTaioT b yKcycHofi 
KucnoTe, Heo6n3aTenbHO, b npucyTCTBHn 
KaTannTMMecKoro KonnnecTBa cepHOM KucnoTbi), 
TpuxnopuA cpocc^opa, neHTaxnopuA o>occ})opa n 
Tpn6poMHA cfxxxfcopa (pa6oTaK)T b 
oprannMecKOM pacTBopnTene, TaKOM KaK 
xnopocpopM m/im 3Tnnai4eTaT, npn TeMnepaType 
ot 0°C ao 100°C, npeAnoHTMTenbHO - ot 20°C 
AO 80°C, b TeneHne 0,5-5 MacoB, 
npeAnoMTMTeribHo - ot 1 ao 3 nacoB), 

TpH3TMJlCf)OC(})HH, TpHCt)eHMnc|DOC4)MH H 

TpH3TMncf)Oc4)MT (pa6oTaioT b opraHMHecKOM 
pacTBopMTene, TaKOM KaK 3Tnnai4eTaT, npw 
TeMnepaType ot 150°C ao 300 °C, b TeneHkie 
0,5-10 MacoB), m cepa n a^okcma cepbi 
(pa6oT3K)T b opraHUMecKOM pacTBopnTene, 
TaKOM ksk 6eH30f] hjim xnop6eH3on, npn 
TeMnepaType ot 150°C ao 200°C, b TeneHne 
0,5-30 nacoB). 

BbiiueynoMflHyTbie coeAHHeHua (II), (III), 
(IV), (VI), (VII), (VIII), (IX) h (X) 
HBrmiOTCfl HOBbiMn coeAMHeHHfl, m npuroAHbi B 
KanecTBe npoMe)KyTOHHbix npoAyKTOB An« 
no/iyneHMfl coeAHHeHna 0opMynbi (I) 
HacTOfiiAero M3o6peTeHUfl. 

B Ta6n. 1-16 npuBOA^TCfl npuMepbi 
coeAMHeHMM, MMeiou^nx c}DopMynbi (1-1), (1-2) n 
(1-3) HacTOflu^ero n3o6peTeHMfl. KpoMe Toro, 
nupnAMH-N-OKCMAbi, nonyneHHbie OKMcneHMeM 
aTOMa a30Ta Ha nnpnAHHOBOM KoribL^e, m cojih, 
o6pa30BaHHbie npw o6pa6oTKe a30Ta ocHOBaHMfl 

H3 THa30nMAMHOBOM KOnbl4e XOpOLUO H3BeCTHblM 

cnoco6oM, TaiOKe flBfiflioTCfl coeAMHeHUflMM 
HacTOJiu^ero M3o6peTeHMfl. 

KaK bmaho H3 cneAyKDiAkix AaJiee 
pe3ynbTaTOB ncnbiTaHUM, coeAHHeHWH (|) mjim mx 
cfiapMai^eBTHMecKM npweM/ieMbie conn 
HacTOflU4ero n3o6peTeHHfl o6naAaK)T 
runomnKeMUHecKO^ aKTMBHOCTbio m MoryT 
ncnonb30BaTbca oahh mjih b CMecwx c 
M3BecTHbiMn c^apMaueBTH^ecKM npneMneMbiMM 

CB«3yK)LAMMM, SKCL^HnneHTaMM, CM33K3MH 

Ae3HHTerpaTOpaMM ppn npeAynpe>KAeHMfl nnn 
neneHMfl caxapHoro Ana6eTa y MneKonMTawinnx, 
b tom Mucne y nejioBeKa, MbiiueCi, Kpbic, 
KponnKOB, co6aK, o6e3bflH, KopoB, zioiuaAe^, 
cBUHePi n T.n. CoeAHHeHMfl (I) nnn nx 
cfeapMaijeBTMHecKH npneM/ieMbie conn 
HacTOflu^ero n3o6peTeHMfl TaiOKe MoryT 

npMMeHflTbCfl B COMeTaHHH C pa3JlMHHblMH 

oparibHbiMM runomnKeMMMecKMMM cpeACTBaMM, 
T3KHMM KaK npon3BOAHbie MHcynnHa, 

npOMSBOAHbie CyJlbCj)OHMnMOHeBMHbl M 

npoM3BOAHbie 6nryaHHAHHa, m. c MHrn6MTopaMH 
anbA03opeAyKTa3bi. 



o 

u> 
o 
10 

CM 



-21- 



ro 

© 

01 



KpoMe Toro, ksk oMeBMAHO M3 cneAyKnuwx 
Aanee pe3yribTaT0B McnbrraHHtf, coeflWHeHMR (I) 
mjih nx 0apMai^eBTMMecKM npHeiwieMbie conn 
HacTo«mero H3o6peTeHvm o6naAaK>T 

aHTMmUKai^HOHHO^ aKTMBHOCTbK) W CBOtfCTBaMM 

MHm6npoBaHHfl ajibfl03opeAyjaa3bi, w, 
cneAOBaie/ibHO, HBrmioTCfl npuroAHbiMM Ana 
npeAynpeKAeHMfl wjiw neMeHMH Ana6eTHMecKvix 
ocnoxHeHkm, BKHJonafl Ana6eTHHecKvie rna3Hbie 
6one3Hn (Ana6eTHMecKan Kaiapaiaa, 
Ana6eTkiMecKa« peTHHonaTnw m t.a), 
A^a66THM8CKyio Hec^ponaTHK), AwaoeTUHecKyK) 
HecfiponaTMK), AnaSeTMHecKyK) raHrpeHy, m T.n. 
CoeAHHeHun (I) HacTOfliuero H3o6peTeHMH 

MOryT 6blTb BKfllCNeHU B pa3^MHHbie 

noAXOA^iMH© cociaBbi b sasncuMocTH ot 
cnoco6a B&ep,eHW. CoeA^newnq HacTOflujero 

H306peTeHH51 MOryT BBOAUTbCfl b ($opMe 

cBo6oAHoro TuasonnAHHAnoHa m/ih b cfeopiwe 
rnAPoni/i3yeMbix b opraHM3Me h 
4>apMaL^6BTMHecKM npneiw/ieMbix conetf (t3khx 
KaK HaTpweBbie conn htm KarmeBbie conn). 

OapMaueBTMMecKyio komroshljuk) 
HacTOfli^ero HsoopeTeHua bboaht 
npeAnoMTureiibHO nepopa/ibHO b cf>opMe cawioro 
coeAHHeHMfl HacTon u^ero M3o6peTeHHfl wnw b 
cfopMe nopoiUKOB, rpaHyn, Ta6neTOK win 
Kancyn, cocTaBneHHbix nyiewi cMeiueHUfl 
coeAHHeHUfl HacToamero H3o6peTeHkm c 
noAXOA^iMUM Q^apMaijeBTHHecKW npneMJiewibiM 

HOCMTeiieM (TaKUM KaK 

rnAPOKCnnponnrmenniojio3a, cnpon, apaBHtfcKaa 
KaivieAb, wenaTUH, cop6MT, TparaKaHTOBaa 
CMona, nonuBMHunnnppojinAOH v\nn CMC-Ca), 
GKcunnneHTOM (TaKUM KaK naKT03a, caxap, 
KyKypy3HbiM KpaxMan, cf)oc4)aT Kanbuym, cop6nT, 
r/iML\nH win MUKpoKpucTan/innecKafl 
i4ennHD/i03a), CMa3KoPi (TaKOM KaK CTeapaT 
Mamnfl, TanbK, nojinsTWieHmuKonb win 

AHOKCHA KpeMHMfl) M pa3pblXJWTeJieM (TaKUM KaK 

KapToc^enbHbiM KpaxMan). 

OAHaKb, cf>apMaUeBTM^ecKa^ K6Mnd3nljnfl 
HacTo^iAero n3o6peTeHna He orpaHUMUBaeTca 
npeAHa3HaMeHneM Ann nepopa/ibHoro 
BBeAeHMfl, n HBJiaeTCfl npneMneMOM Ana 
napeHTepanbHoro BBeAeHna. HanpuMep, ee 
mokho BBOAHTb b cfcopMe, HanpnMep, 
cynno3HTopnfl, cocTaB/ieHHoro c 

MCnorib30BaHHeM MaCJlflHOil OCHOBbl, TaKOM KaK 

Macno KaKao, nonnsTwieHrnnKOJib, naHOJWH win 
Tpi^rnnL^epuA wnpHon KucnoTbi, b cjDopMe 
TpaHCAepMa/ibHOM nene6HOM Ma3n, 
npnroTOBneHHOfi c npuMeHeHneM MeAnunHCKoro 
napacfMHOBoro Macna, oenoro sa3ennHa, 
Bbiciuero cnnpTa, Ma3M Macrogol, 
rnAPoefcwibHon Ma3n win MaTepnana Ha ocHOBe 
ruAporena, b cpopMe cocTaBa Ann nH-beKLjnfi, 
npuroTOBJieHHoro c ncno/ib30BaHneM OAHoro 
win HecKonbKnx BeiAecTB, Bbi6npaeMbix ns 
rpynnw, cocToainen n3 nonnsTWieHr/WKonfl, 
ocHOBbi - ruAporerifl, AWCTWirwpoBaHHon BOAbi, 
Arm MH-beKi^nR h sKcunnneHTa, TaKoro KaK 
naKT03a h/ih KyKypy3Hbi« KpaxMan, mhh b o>opMe 
cocTaBa Ana BBeAeHMfl Mepe3 cnn3MCTbie 
o6ojiohkh, TaKne KaK ma3Hafl cnn3MCTa« 
o6onoHKa, Ha3aribHa« cnn3HCTafl n poTOBaa 
cxin3MCTafl o6onoMKa. 

CyTOHHa^ A03a coeAHHeHHfl HacTOfltuero 
M3o6peT6HHfl cocTaB/ifleT 0,05-50 Mr, 
npeAnoHTHT&nbHO - ot 0,1 ao 10 Mr, Ha Kr 
Maccbi Tena nanneHTa, n ee bboaht 3a oahh-tpm 
pa3a b cyTKM. Ao3a, KOHenHO, MO)KeT 

M3MeHRTbCfl B 3aBMCMMOCTM OT B03paCTa, MaCCbl 

nnn crraAnn 3a6oneBaHHfl nauneHTa. 

Tenepb HacToamee n306peTeHne 6yAeT 
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onwcbiBaTbCfl noApo6Hee c noMoujbK) TecTOBbix 
npuMepoB, oueHUBaioimnx cfcapMaKO/iorwMecKyK) 
aKTMBHocTb coeAHHeHuft HacTOflLuero 
n3o6peTeHkifl, npnMepoB nonyMeHMR 
coeA^HeHM^ n npuMepoB npuroTOB/ieHMfl 
cocTaBOB. OAHaKO, cneAyeT MMeTb b bhay, ^to 
HacTOjm^ee n3o6peTeHne He orpaHMMHBaeTCfl 

T3KMMM KOHKpeTHbIMM npMMepaMM. 

npuMep 1 

nonyMeHne 
5-((5-(2-OKCO-2-(2-4>eHmi-5-MeTHJi-4- 
OKca3orii^n)3TOKCM)-2-nMpMAi^n)MeTiiriMAeH) 
™a3onnAMH-2,4-AMOHa (coeAMHeHne N 1-1 a- 1) 




o 

CTaAMfl 1 

nojiyneHne 
5-(2-OKco-2-(2-cf)eHnn-5-MeTMn-4-OKca3onnji) 
3tokch) 2- nupnAUHMeTaHona (coeAHHeHne N 
111-1) 



Ph. 




OH 



O 

B 100 MJl AMMeTMJKfcopMaMI/lAa, 

o6e3BO)KeHHoro MO/ieKynapHbiM ckiTOM, 
pacTBopflKJT 4,04 r (25 MMorib) 
5-rn apokch n n pmah h MeTa Hona rn Apoxnopn Aa 
(coeAMHeHne N IV-I) (nonyMeHHoro no cnoco6y, 
onucaHHOMy b naTeHTe CLJJA N 4202901) m 7,00 
r (25 MMorib) 

4 -6poMa i^eTnn-5-MeTM ji-2^cf)eH mji OKca3ona 
(nony^eHHoro ki3 

4-aL^eTnn-5-MeTn/i-2-ct)eHHJioKca3ona no 
cnoco6y, onucaHHOMy b " J. Chem. Soc, (C), 
p. 1397 (1968), m b ny6nnKaunn He npomeALuero 
3KcnepTH3y naTeHTa flnoHww N 85372 (1986)). K 
nonyMeHHOMy b pe3yribTaTe pacTBopy 
Ao6aBnaioT 5,18 r 6e3BOAHoro Kap6oHaTa Kannn 
m nonyneHHbM pacTBop nepeMeiiinBaioT npn 
K0MH3TH0M TeMnepaType b TeMeHne 4 HacoB. \Az 
3Toro peaKL^HOHHoro pacTBopa c noMOUjbio 
ncnapnTenn npn 60 °C m noHHweHHOM AaBneHnn 
oTroHfliOT pacTBOpMTenb, m nonyMeHHbifl t3kmm 

06pa30M Bfl3KH^ OCTaTOK 3KCTparnpyK)T 1 00 Mfl 

xnopoc})opMa. nonyMeHHbiii t3kmm o6pa30M 
paCTBOp npOMblBaKDT coneBbiM papTBopoM M 
cyiuaT HaA 6e3BOAHbiM cynbct)aTOM Mamnfl. 
nocne yAaneHMfl cfcunbTpaLjMeM ocyiuaKDiAero 
areHTa ocTaTOK, o6pa30BaBiiJHMCfl npn OTroHKe 
pacTBopnTerifl npn noHM)KeHHOM AaaneHMM, 
noABepraiOT kojiohohho^ xpoMaTorpacpnn Ha 
CHJiuKarene (snioeHT 50% 3TH/iai4eTaTa b 
6eH3one, 3aTeM sTMJiai^eTaT, 11 b KOHLje - 5% 
MeTaHona b xnopoc{)opMe), n nonyqaioT 2,58 r 
(31,9%) >Ken to-ko p He bo ro nopoiuKa i^eneBoro 
npoAVKra (coeAMHeHne N 111-1). T.rin. 133- 
134 °C. 

M.-c. (FAB) m/e: 325(M+H) + 
1 H AMP (CDCI3) 5 : 2,74(3H, c), 3,5 
(1H), 4,74 (2H, c), 5,44 (2H, c), 7,3-7,4 
(2H, M), 7,48-7,51 (3H, M), 8,04-8,06 (2H, 
M), 8,34-8,35 (1H, m). 

TaicyK) >Ke onepai^MK), KaKaa onucaHa Bbiiue, 
ocymecTB/iflKDT, ncnonb3yfl b KaMecTBe 



o 
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o 

CM 
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McxoAHoro Marepnana Z-ranoreHnpoBaHHbie 
BemecTBa, npoBOAflT ee b AHMeTuncftopMaMHAe 
win b xnopocpopMe b npwcyTCTBHH ocHOBaHUfl, 
TaKoro KaK mflpuA HaTp^m mjim TpHswiaMHH, m 
no/iynaiOT coeAHHeHkm NN (lll-2)-(lll-5). 
(Ta6nnL^a k CTaAHn 1 npwviepa 1 npuBeAeHa b 
KOHLje onncaHM«, rAe Z cooTBeTCTByeT 
3aMecTMTen«M b coeAMHeHnn cfcopMynw III). 

HI-2 1 H-flMP (CD>CI 3 ) 8 : 3,45 (3H, 
4,2 (1H), 4,65 (2H, c), 5,15 (2H, 

7.2- 7,4 (2H, M), 8,2-8,3 (1H, m). 
III-3 1 H-flMP (CDCI3) 5 : 3,3 (1H, 

4,65 (2H, c), 5,15 (2H, c), 7,1-7,3 (2H, 

7.3- 7,5 (5H.M), 8,2-8,3 (1H, m). 
III-4 1 H-flMP (CDCI3) 5 

(2H, c), 7,1-8,5 (8H, m). 

III-5 1 H-flMP (CDCI3 8 : 
(2H, c), 6,9-8,2 (13H, m). 

CTaAHfl 2 

nojiyHeHne 
5-(2-0Kco-2-(2-c|)eHnn-5-MeTMn-4-OKca30nnn) 
3tokcm) 2-nnpnAHHKap6anbAernAa (coeAHHeHne 
N-ll-1) 

CHO 



c). 

c), 

c), 

M), 



3,7 (1H), 4,75 
1,1 (9H, c), 4,5 




B 5 mji o6eaBO>KeHHoro xnopocfcopMa 
pacTBopaioT 0,15 r (0,47 MMO/ib) coeAMHeHMH N 
1 1 1—1 - K 3TONiy pacTBopy Ao6aBJiflioT 340 Mr 
aKTHBHoro AHOKCMfla MapraHLja, m nonyneHi-ibiPi b 
pe3y/ibTaTe pacTBop nepeMeiunBaiOT npn 
KOMHaTHoC^ TeMnepaType b TeqeHkie 5 cyTOK. 
nocne onpeAeneHHfl MCHe3HOBeHnn ncxoAHoro 
Beu^ecTBa no AaHHbiM tohkochoiihoCi 
xpoMaTorpacjDMM ocTaTOK OKMCiiMTerifl yAanaioT 
cf)HJibTpaL^neM. rionyMeHHbiM TaKUM o6pa30M 
pacTBop o6pa6aTbiBaioT aKTHBupoBaHHbiM ymeM 

H OTTOHHIOT paCTBOpHTe/lb npn nOHH>KeHHOM 

AaBJieHMM. nojiynajoT 0,11 r (72,8% ueneBoro 
npoAyicra b bma© KOpMMHGBoro nopouJKa 
(coeflMHeHne N 11-1). 

T.nji. 115-118°C. M.-C (FAB) m/e: 323 (M+H) 

+ 

1 H AMP (CDCI3) 5 : 2,74 (3H, c), 5,54 
(2H, c), 7,36-7,38 (1H, m), 7,49-7,52 (3H, 
M), 7,97-7,99 (1H, m), 8,0-8,1 (1H, m), 
8,53-8,54 (1H,m), 10,04 (1H, c). 

TaKMM >Ke cnoco6oM, KaKofi onucaH Bbiuje, 
nonynaiOT coeAHHeHun NN (ll-2)-(ll-5). 
(Ta6nuLja k CTaAUM 2 npwuepa 1 npuBeAeHa b 

KOHL^e OnHCaHMH, TAB Z COOTBeTCTByeT 

3aMecTMTenflM b coeAHHeHMi cfcopMynw It). 

II-2 1 H-flMP (CDCI3) S : 3,48 (3H, c), 
5,25 (2H, c), 7,3-7,6 (1H, m), 7,8-8,0 (1H, 
m), 8,4-8,5 (1H, m), 9,90 (1H, c). 

II-3 1 H-flMP (CD>CI 3 ) 8 : 5,17 (2H, c), 
7,3-7,5 (6H, m), 7,8- 8,1 (1H, m), 8,4-8,5 
(1H.M), 9,90 (1H, c). 

II-4 1 H AMP (CD>CI 3 ) 5 : 7,2-8,3 (7H, m), 
8,6-8,8 (1H, m), 9,97 (1H, c). 

B 29 Mn AHMeTMnct»opMaMMAa, 
o6e3BO>KeHHoro MoneKynflpHbiMM cuTaMM, 
pacTBoppiOT 0,756 r (6,14 MMonb) 

5-rwAPOKCH-2-nnpnAHH-Kap6a/ibAernAa 
(coeAHHeHne N XIII-1) (nonyneHHoe no 
cnocooy, onucaHHOMy b nyenuKau^H He 
npoiueAwero 3KcnepTH3y naTeHTa flnoHHM N 
273659(1990) n 1,72 r (6,14 MMonb) 
4-6poMaL4eTnn-5-MeTnn-2-4)eHMnoKca30Jia, w 
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no/iyMeHHbifi b peaynbTaTe pacTBop 
nepeMeiunBaKDT npu komh3thoPi TeMnepaType. K 
3TOMy pacTBopy nocTeneHHO Ao6aB/ifliOT 1,6 mji 
(9,21 MMO/ib) A^^3onponi/i/i3TkixiaMMHa , h 
nonyneHHbifl b peaynbTaTe pacTBop 
nepeMeiunBaioT npu KOMHaTHOM TeMnepaType b 
TeneHne 2,5 nacoB. nocne onpeAeneHUfl 
TOHKOcno^Hoft xpoMaTorpacJ)netf oKOHMaHwa 
peaKunn k nonyneHHOMy b peaynbTaTe pacTBopy 
Ao6aBnflioT 200 Mn xnopocfcopMa \a nonyneHHbiCi 
pacTBop npoMbiBaioT coneBbiM pacTBopoM. 
OpraHnnecKn^ cnofi cyiuaT HaA GeaBOAHbiM 
cynb0aTOM HaTpna. nocne yAanew/m 
4nmbTpau 1 ne& ocywaiomero areHTa npn 
noHH)KeHHOM AasneHMM oTroHflfOT 
pacTBopnTenb. nonyMeHHbie t3khm o6pa30M 
ocTaTOK noABepraroT KonoHOHHOfi 

xpoMaTorpacfww Ha cwnuKarene (50% 
3Tnnai^eTaTa b reKcaHe), m nonyMaiOT 1,318 r 
(61%) i^eneBoro npoAyKra (coeAMHeHMe N 11-1). 

TaKUM >Ke cnoco6oM, KaKofi onucaH Bbiiue, 
nonynaiOT coeAHHeHMfl NN (U-6)-(ll-1 8). (3th 
coeAHHeHHfl onucaHbi b Ta6mme, npi/iBeAeHHOfi 
b KOHLje onucaHUfl, rAe Z cooTBeTCTByeT 
3aMecTMTennM b coeflUHeHMM cfjopMyribi II). 

11-6 

1 H ^MP (CDCI3) 5 : 2,35 (3H 
(3H, c), 5,38 (2H, c), 7,16 (3H, 
(3H, M), 8,40 (1H, M), 9,86 (1H, c). 
II-7 

1 H AMP (CDCI3) 5 : 2,42 (3H 
(3H, c), 5,48 (2H, c), 7,33 (3H, 
(3H, M), 8,50 (1H, m), 9,96 (1H, c), 
II-8 

1 H AMP (CD>CI 3 ) 8 : 2,68 (3H 
(2H, c), 6,86 (1H, m), 7,55 (1H 



M), 



, c), 
m), 



c). 
m), 



2,61 
7,80 



2,68 
7,90 



5,44 
7,87 



(2H, 
(1H, 
II 



(2H, 
(2H, 



2,68 
7,95 



(3H, 
(3H, 



(1H, m), 8,05 (2H, m), 8,51 (1H, m), 9,99 (1H, c). 
II-9 

1 H HMP (CDCI3) s : 2,74 (3H, c), 5,51 
(2H, c), 7,1-8,5 (12H, m), 10,03 (1H, c). 
11-10 

1 H AMP (CDCI3) s: 
c), 7,24 (3H, m), 
m), 10,03 (1H, c). 
-11 

1 H AMP (CD>CI 3 ) 8 
c), 7,35 (3H, M), 
, M), 9,97(1 H,c). 
11-12 

1 H AMP (CDCI3) 8/ 
(2H, c), 7,40 (2H, m), 
(1H, M), 9,96 (1H,c). 
11-13 

1 H AMP (CDCI3) 8 
(3H, c), 5,51 (2H, c), 



: 2,83 (3H, 
7,85 (5H, 



: 2,70 (3H. 
7,93 (4H, 



: 2,70 (3H, 
6,99 (2H, 



c). 
m), 



c). 

M), 



C), 
M), 



C), 
M), 



5,46 
8,5 



5,52 
8,50 



5,49 
8,45 



3,88 
7,35 

c). 



(1H, M), 7,97 (3H, M), 8,51 (1H, m), 10,0 (1H 
CTaAHfl 3 
nonyneHHe 

5-((5-(2-OKCO-2-(2-c|)eHnn-5-MeTnn-4-OKca3onnn) 
3TOKCn)-2-nnpnAMn)MeTnnnAeH) 
Tna3onnAMH-2,4-AHOHa (coeAMHeHMe N l-1a-1) 
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B 10 Mn Tonyona, o6e3BOH<eHHoro 
MoneKynapHbiM cutom, cycneHAnpyioT 0,15 r 
(0,47 MMonb) coeAMHeHMP N (11-1) m 0,11 r 
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THaaojiiwiHAMOHa. K 3TOMy pacTBopy 
Ao6aanflK)T 8,4 Mr neppHoft yiccycHOM KwcnoTbi m 
saieM 7,9 Mr nwnepuAUHa, m nonyMeHHwfl b 
peay/ibTare pacTBop nepeMewMBaioT npn 
130 °C b TeneHne 15 nacoB. nocne 
onpeAeneHna no Aam-ibiM TOHKOcnotfHofi 

XDOMaTOrpa4)MM MCMe3HOBeHHR HCXOAHblX 

BeinecTB BbinaBiuee b ocaAOK Beu^ecTBO 
pacTBopnioT, Ao6aBJifl« k peaioiMOHHofi cMecu 
xnopoctrapM h MeTaHon. nonyMeHHbifi TaKUM 
o6pa30M pacTBop npoMbiBa>OT pacconoM m 
cyuaT HaA 6e3BOAHbiM cyxibcfjaTOM Mamnn. 
nocne yAaneHHfl <J)MnbTpai4uefi ocywajomero 
areHTa yAarmioT pacTBopmenb npn 
noHH)KeHHOM AaB/ieHUH n nonyMeHHbitf TaKMM 
o6pa30M ocTaTOK noABepraioT kojiohomhom 
xpowaTorpacfMH Ha cwnwKarene (anioeHT 
xnopocfjopM, n 3aTeM 5% MeTaHona b 
xnopo(£opMe). nonyMaKDT 0,18 r (94,1%) 
U&neBoro npoAyKTa b bha© 6neAHo-KOpHHHeBoro 
nopoiuKa (coeAMHeHne N 1-1 a-1). 

T. rui. 229-231 °C. 

M.-c. (FAB) m/e: 422 (M+H) + 
1 H AMP (d 6 -flMCO) 5 : 2,69 (3H, c), 
5,65 (2H, c), 7,5-7,6 (4H, m), 7,78-7,81 
(2H, M), 7,9-8,0 (2H, m), 8,49-8,52 (1H, m), 
12,3 (1H, lump. c). 

TaKMM >Ke cnoco6oM, KaKotf onwcaH Bbiiue, 
nonynaioT coeAHHeHMfl NN (l-1a-2>(l-la-32). 
(Taonwua k cTaAHW 3 npuMepa 1 npMBeAeHa b 
KOHi^e onucaHUfl, rAe Z cooTBeTCTByeT 
3aMecTMTenjiM b coeAMHeHMM cfeopMynbi l-1a). 

l-1a-1 

1 H AMP (d 6 -flMCO) 5 : 3,14 (3H, c), 
5,34 (2H, c), 7,5-7,6 (1H, m), 7,77-7,83 
(2H, m), 8,51-8,52 (1H, m), 12,3 (1H). 
1-1 a-3 

1 H AMP (d 6 -flMCO) 5 : 5,27 (2H, c), 
7,34-7,49 (5H, m), 7,59-7,61 (1H, m), 
7,78-7,84 (2H, M), 8,54-8,55 (1 H, m), 12,3 
(TH)r (cm. coeA^iHeHUfl no npuMepaM c T-1 a-6 
no 1-1a-32 b KOHU,e onucaHnw). 
1-1 a-6 

1 H AMP (AMCO, 500 MHO 5 : 2,40 (3H, 
c), 2,68 (3H, c), 5,65 (2H, c), 7,40 (2H, 
m), 7,55 (1H, M), 7,80 (2H, m), 7,93 (2H, 
M), 8,52 (1H, m). 
1-1 a-7 

1 H AMP (CDCI 3> 500 MHO 5 : 2,46 (3H, 
c), 2,75 (3H, c), 5,52 (2H, c), 7,35 (3H, 
m), 7,55 (2H, M), 7,70 (1H, c), 7,88 (2H, 
m), 8,55 (1H,c). 
1-1 a-8 

1 H AMP (CDCI 3 , 500 Ml"u,) 5 : 2,70 (3H, 
c), 5,45 (2H, c), 6,88 (1H, m), 7,46 (1H, 
m), 7,54 (1H, m), 7,72 (1H, m), 8,06 (2H, 
M), 8,52 (1H, M). 
1-1 a-9 

1 H AMP (CDCI3, 500 MfM) 5 : 2,76 (3H, 
C), 5,52 (2H, c), 7,45 (5H, m), 7,75 (4H, 
m), 8,15 (3H.M), 8,65 (1H,M). 
l-1a-10 

1 H 5RMP (CDCI3, 500 MI"lO 8 : 2,74 (3H, 
c), 5,49 (2H, c), 7,21 (2H, m), 7,29 (1H, 
M), 7,46 (1H, M), 7,72 (1H, m), 8,05 (2H, 
m), 8,52 (1H, M), 9,4 (1H wc). 
l-1a-11 

1 H AMP (CDCI3, 500M Rtf 6 : 2,79 (3H, 
c). 5,55 (2H, M), 7,2-7,5 (3H, m), 7,56 (1H, 
M), 7,90 (4H, m), 8,15 (1H, m), 8,55 (2H, m). 
Ma-12 

1 H AMP (CDDI3, 500 MHO: 5 2,74 (3H, 



c), 5,49 (2H, c), 7,16 (1H, m), 7,48 (3H, 
m), 7,71 (1H, m), 8,00 (2H, m), 8,52 (1H, m). 
l-1a-13 

1 H AMP (CDCI3, 500 Mru,) 6 : 2,72 (3H, 
c), 3,88 (3H, c), 5,49 (2H, c), 6,70 (2H, 
5 m), 7,15 (1H, m), 7,25 (1H, m), 7,35 (1H, 
m), 8,00 (2H, m), 8,35 (1H, c). 
flpHMep 2 
nonyneHne 

5-((5-(2-oKCO-2-(2-ct)eHM/i-5-MeTkm-4-OKca30Jinn) 

10 3TOKCM)-2-nnpMAlin)MeTMJl)TMa30nHAMH-2,4-AMOH 

a (coeAMHeHne N l-2a-1) 




B 50 m/1 TeTparnApocfjypaHa, o6e3BO>KeHHoro 
20 Mo/ieKynapHbiM chtom, pacTBopnioT 0,48 r (1,1 
MMO/ib) 5-((5-(2-OKCO-2-(2-c|)eHnri-5-MeTHJi-4- 
OKca3onnji) 

3TOKCM)-2-nMpMAMn)MeTMriMAeH)TMa30JlHAMH-2,4- 

AnoHa (coeAHHeHne N 1-1 a-1). K 3TOMy 
25 pacTBopy Ao6aBrifliOT 0,9 r 10% 
naji/iaA^poBaHHoro yrna m npoBOA*T 
KaTannTunecKoe BoccTaHOB/ieHne npn 
K0MH3TH0M TeMnepaType npn AaBneHnn 
BOAopoAa 7 aTM b TeneHne 5 cyTOK. nocne 
yAaneHMJi KaTanM3aTopa o>nnbTpau.neCi 

30 OTTOHfllOT paCTBOpHTenb npM nOHHXeHHOM 

AaBneHHH n nonynaioT ocTaTOK, n nonyMeHHbifi 
TaKUM o6pa30M ocTaTOK noABepraiOT 
KonoHOMHOM xpoMaTorpacf)MM Ha cunuKarene 
(anjoeHT 5% MeiaHona b xnopocfcopMe). 
(lonyHajoT 0,38 r (26,3%) LjeneBoro npoAyicra b 

35 BMAe 6neAHO->KenToro nopoiuKa (coeA^HeHne N 
l-2a-1). 

T. nn. 56-62°C. 
M.-c. (FAB) m/e: 424 (M+H) + . 
1 H 9MP (CDCI3) 5 : 2,67 (3H, c), 3,26 

40 (1H, AA. J=10,3, 15,7 ru), 3,6-7 (1H, AA> J= 
3,8, 15,7 Y\\), 4,76 (1H, m, J=3,8, 10,3 
riO, 5,36 (2H, c), 7,06-7,08 (1H, M), 
7,1-7,2 (1H, M), 7,42-7,44 (3H, m), 
7,97-7,99 (2H, m), 8,23-8,24 (1H, M), 8,4 
(1H, wi/ip. c). 

45 TaKUM we cnoco6oM, KaKofi onucaH Bbime, 
nonyMatoT coeAMHeHUJi NN (l-2a-2) n 
(l-2a-4)-(l-2a-25). (Ta6nni^a k npuMepy 2 
npuBeAeHa b KOHue onucaHna, rAe Z 
cooTBeTCTByeT saMecTMTenflM b coeAHHeHMH 
cpopMynw l-2a). 

50 l-2a-2 

1 H 5^MP (d 6 -flMCO) 5 : 3,34 (1H, AA, 
J-10, 15 R0, 3,49 (3H, c), 3,73 (1H, AA, 
J=5, 15 ftO, 4,83 (1H, AA. J=5, 10 Vu)> 5,19 
(2H, c), 7,11-7,14 (1H, M), 7,33-7,36 (1H, 

55 M), 8,32-8,35 (1H, m), 9,0 (1H). (Ta6nuua no 
npuMepaM c 1-2a-4 no 1-2a-25 npviBeAeHa b 
KOHi^e onucaHun). 
l-2a^ 

1 H 9MP (CDCI3, 90 Mru.) S : 2,44 (3H, 
„ c), 2,72 (3H, c), 3,75 (2H, m), 4,90 (1H, 
60 M), 5,48 (2H, c), 7,31 (3H, m), 7,92 (3H, 
m), 8,35 (1H, m). 
l-2a-5 

1 H 9MP (CDCI3, 90 Mru) 8 : 2,40 (3H, 
c), 2,70 (3H, c), 3,50 (2H, m), 4,80 (1H, 
m), 5,38 (2H, c), 7,25 (3H, m), 7,83 (3H, 
m), 8,29 (1H, m). 
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npviMep 3 
nonyMBHue 

5-((5-(2-rnflpoKCM-2-(2-cpeHM/i-5-MeTMri-4-OKca30 
nun; otokcm) -2-nnpnflnn) Me™n) 
Tna3onnflMH-2,4-AHOHa (coeflMHeHne N l-2a-3) 



O 

w 
O 




B 5 Mn MeTaHona, o6e3BO>KeHHoro 
MoneKynnpHbiM cwtom, pacTBopflKrr 200 Mr (0,47 

MMOJlb) 

5-((5-(2-OKCO-2-(2-c(DeHMri-5"MeTmi-4-OKca30^nn) 

3TOKCM)-2-nMpMAM/l)MeTM^)THa30nHflMH-2,4-AHOH 

a (coeflMHeHne N l-2a-1). K 3TOMy pacTBopy 
AOoaBnatOT 21,5 Mr 6opornApnfla HaTpun m 
nonyneHHbifi b pe3ynbTaTe pacTBop 
nepeMeujuBaioT npn KOMHaTHoft TeMnepaType b 
TeMeHne 1 ahh. PeaKi^nio npeKpaujaKrr 

HaCblLHeHHblM BOflHblM paCTBOpOM XHOpHfla 

aMMOHUfl m peaKunoHHyio cMecb 3KCTparnpy*0T 
xjiopocf)opMOM. nonyneHHbiCi TaKUM o6pa30M 
npoAyKT peaKi^nn npoMbiBaioT coneBbiM 
pacconoM n cyujaT 6e3B0AHbiM cy/ibc|)aTOM 
MarHMfl. nocne yAaneHwa cJwnbTpamieM 
ocyujafoi^ero arema pacTBopMTenb OTroHflKvr 
npn noHM)KeHHOM AaBJieHkM m nonynatoT 
ocTaTOK, m nonyHeHHbifl TaKMM o6pasoM ocTaroK 
noABepraioT kojiohohhom xpoMaTorpacfci/iH Ha 
curiMKare/ie (3jiK>eHT 10% MeTaHona b 
xnopocfcopMe). rionyMaioT 203 Mr 
(KO/iUHecTBeHHbifi Bbixofl) i^eneBoro npoAyKTa b 
BMfle 6neflHo-KopnMHeBoro nopowira 
(coeflMHeHMe N l-2a-3). 

T. nn. 55-72°C. 

M.-c. (FAB) m/e: 426 (M+H)+ 
1 H AMP (d 6 -flMCO) 5 : 2,46 (3H, c), 
3,33 (1H, AA, J=10,0, 15,6 3,69 (1H, 

AA, J =3,4, 15,6 Ti4), 4,24 (1H, AA. J=4,6, 
9,5 Tm), 4,37 (1H, AA. J= 7,6, 9,5 R0, 4,81 
(1H, AA, J=3,4, 10,0 rtO, 5,10 (1H, AA. 
J=4,6, 7,6 7,10-7,15 (1H, m), 7,2-7,3 

(1H, m), 7,4-7,7 (3H, m), 7,95-8,05 (2H, m), 
8,25-8,30 (1H, M), 8,7 (1H, lunp c. ). 

TeM >Ke cnoco6oM, KOTopbitf onucaH Bbiiue, 
6binn nonyMeHbi cneAyK>mne coeA^HeHHfl N ot 
(l-1a-40) ao (l-1a-46) (cm. Ta6nnuy b KOHi^e 
onucaHUfi, rp,e Z cooTBeTCTByeT 3aMecTMTen«M b 
coeAHHeHMflx cfropMynw l-1a). 

TeM >Ke cnoco6oM, KOTopwfl onucaH Bbiwe, 
6binn nony^eHbi cneAyioLAMe coeAUHeHMfl N ot 
(l-2a-30) ao (l-1a-34) (cm. Ta6nni4y b KOHL^e 
onucaHun, rfle Z cooTBeTCTByeT 3aMecTHTenflM b 
coeAMHeHMflx (fropMynbi l-2a). 

npnMep4 

nonyneHkie 
5-((5-(2-rnAP0KCM-2-(2-ct)eHnn-5-MeTMn-4- 
OKca3onnn)3TOKM)-2-nMpnAMn)MeTMnnAeH)poAaH 
HHa (coeAMHeHne N 1-1 b-1) 
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(0,62 MMorib) coeAHHeHMfl N 11-1 u 91 Mr 
poAaHMHa h nonyMeHHyio b pe3yribTaTe 
cycneH3Mio pacTBopaioT npn HarpeBaHnn. K 
3T0My pacTBopy npn oxna>KAeHHH boaoPi 
Ao6aBfiflK)T 11,2 Mr neAflHotf yKcycHofi KHcnoTbi 
m 3aTeM 10,6 Mr nunepnAMHa n nonyneHHbifi b 
pe3yribTaTe pacTBop nepeMeujuBaioT npn 
KOMHaTHoK TeMnepaType b TeqeHne 2 cyTOK. 
nocne onpeAeneHUfl TOHKOcnofiHofi 
xpoMa-rorpactwefl ucMe3HOBeHHH ucxoahwx 
Beu^ecTB BbinaBiiine b ocaAOK KpHorannbi 
co6npaMDT cf)M/ibTpai4ne«. nonyneHHoe TaKMM 
o6pa30M KpucTannnMecKoe semecTBO 
npoMbiBaioT xonoAHbiM TonyojioM n cywaT npn 
50°C b TeneHne 2,5 nacoB, nonynaiOT 220 Mr 
(81,1%) ueneBoro npoAyKTa b BMAe >KenToro 
nopowKa (coeAHHeHne N 1-1 b-1 ). KpoMe Toro, 
H3 (JwnbTpaTa nocne yAanehmn 
KpucrrannMHecKoro BemecrBa M3BneKaioT eme 50 
Mr i^eneBoro npoAyKTa. 

T. nn. 217,5-218,5°C. 

M.-c. (FAB) m/e: 438(M+H) + 
1 H ^MP (d 6 -AMCO) 5 : 2,69 (3H, c), 
5,66 (2H, c), 7,5-7,7 (5H, m), 7,8-7,9 (1H, 
M), 8,0-8,1 (2H, m), 8,5-8,6 (1H, m), 13,6 
(1H, lump. c). 

npuMep 5 

rionyHeHne MOHOMeTaHcynb(})OHaTa 
5-((5-(2-okco-2-(2- 

cf)eHMn-5-MeTMn-4-OKca3onkin)3TOKCM)-2-nMpnAH 
n)MeTMnnAeH)TMa3onnAMH- 2,4-AHOHa 
(coeAMHeHne N l-1a-1-1) 



nh • MoOH 




0,2 r (0,48 MMonb) CoeAHHeHna N 1-1 a-1 
pacTBopfliOT b 6 r TeTparnApocpypaHa npH 
30-40 oq K 3TOMy pacTBopy npn6aBn«iOT no 
KannflM 1,0 r MeTaHcynbcpoKucnoTbi m 
nonyneHHbiM pacTBop nepeMeujuBaioT npn 
KOMH3THOM TeMneparype. flpuMepHO nepe3 5 
MMHyT HaHMHaeT BbinaAaTb >KenTbiti ocaAOK 
MeTaHcynbcpoHaTa. flocne nepeMeiunBaHMfl 

peaKl^MOHHOM CMeCM npM KOMHaTHOCl 

TeMnepaType 30 MUHyT ee nepeMeniMBatoT npn 
0-5°C ei^e 30 MMHyT. OcaAOK 
MeTaHcynb4>OHaTa oTAenqjoT cJwnbTpoBaHMeM m 
npoMbiBaioT 1 r xonoAHoro TeTparnApocpypaHa. 
nocne BbicyiUMBaHMfl b BaKyyMe npn 60 °C b 
TeMeHne 1 naca nony^aiOT 0,2 r (0,39 MMonb, 
81,4%) 6neAHo->KenToro nopotuKa L\eneBoro 
npoAyicra. 

T. nn. 231 °C. 

npuMep 6 

nonyneHne MOHornApoxnopMAa 
5-((5-(2-rMApoKcn-2-(2- 

4)eHMn-5-MeTMn-4-OKca3onnn)3TOKCM)-2-nMpiiAM 
n)MeTnnMAeH)TMa3onnAMH-2, 4-AMOHa 
(coeAMHeHne N l-1a-1-2) 



B 10 Mn Tonyona, o6e3BO>KeHHoro 
MoneKyn«pHbiM cmtom, cycneHAnpyiOT 200 Mr 
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35,0 r (83,1 MMonb) CoeAHHeHMfl N l-1a-1 
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pacTBopaioT b 1751 r TeTpan/iApoctypaHa npw 
60 °c. riocne oxnawAeHMH 3Toro pacTBopa ao 
25°C npn6aBn«K)T no KannnM 146 r 41%-Horo 
x/iopucToro BOAopoAa b cnvipTe, n no/iyMeHHbifl 
pacTBop nepeMeujMBaioT npn KOMHamoft 
TeMnepaType. npwuiepHo Mepe3 nnTb MMHyT 
HaMMHaeT ocawAaTbca wejiTbiM ocaAOK 
rwApoxnopufla. nocne nepeMewwBaHUfl 

peaKUHOHHOft CMeCM npH K0MH8TH0M 

TeMnepaType b TeneHMe 30 MMHyT npuoaBJifliOT 
no KaruiflM 875 r AHSTunoBoro 3<$Mpa 3a 30 
MMHyT. nocne nepeMewwBaHkm peaiquoHHO^ 
CMecM npM KOMHaTHOM TeMnepaType b TeMeHne 
30 MHHyT ee nepeMeiuMBajoT eu\e 30 MMHyT npn 
3-5°C. OcaAOK ruApox/iopnAa OTAermiOT nyTeM 
cpunbTpoBaHUfl n BbicyujMBajOT b BaKyyMe npM 
30°C b TeMeHne 2 nacoB, nonynaiOT 32,4 r 
(70,8 MMO/ib, 85,6%) 6neAHo-)KeriToro nopoiuKa 
i^eneBoro npoAyKTa. 
T. rui. 240-242°C. 

TecTOBbiw npuMep 1. OnpeAeneHue 
runomnKeMMHecKoro AeMCTBHH 

MbiweM KK m KKAy, MOAe/in NIDDM (caMi^bi, 
B03pacT 6-7 HeAerib) (Nakamura, Proc. Jpn. 
Acad. 38, 348-352, 1962; Iwatsuka et ai., 
Endocrinoi Jpn., 17 23-35, 1970) npno6peTawT 
y Nihon Clea. Hm . co3AaK)T B03MO)KHocTb 
cBo6cflHoro AOCTyna k BbicoKOKanopniiHOM nwme 
(CMF, Oriental Yeast) m BOAe. 06cneAyfOT 
MbiLueft Maccow oKono 40 r. 

KpOBb (20 MKH), B3flTyiO M3 

peTpoop6nTanbHoro CMHyca, pa3BOAflT b 
60-eAMHHMHOM pacTBope renapMHa n 
i^eHTpucpyrnpyioT Ha MMKpoi^eHTpuc^yre. 
npoBepflioT cynepnaTaHT. CoAepwaHHe mK)K03bi 
onpeAen«K)T miOK03ooKcuAa3HbiM MeTOAOM 
(mK)K03HbiM aHannsaTop 11, Bekman). 
l~lpOBep5iK)T rpynny M3 3-4 Mbiiuefi, MMejoiAnx 
miOK03HbiPi noKa3aTenb KpoBM oonee 200 Mr/An, 
y KOTopbix mioK03HbiCi noKasaTerib kpobm He 
CHWKaeTca oo/iee neM Ha 10%, B-TeneHne 24 
MacoB nocne OAHOKpaTHoro nepopanbHoro 
BBeAeHna 0,5% Kap6oKCMMe™nu,enniono3bi 
(CMC) b <t>M3nonorMHecKOM pacTBope. 

Bee npoBepneMbie coeAHHeHun, 
cycneHAMpoBaHHbie b 0,5% 

Kap6oKCMMeTMJii^ennHDno3e (CMC) b 
cpM3nonornMecKOM pacTBope, bboaat MbiuiaM 
nepopanbHO. KpoBb oepyT ao BBeAeHMfl h nepe3 
24 saca nocne BBeAeHM« M3 peTpoop6wTanbHoro 
CMHyca, m M3Mep«K)T miOK03HbiM noxa3aTenb 
KpoBn BbiuieynoMnHyTbiM mctoaom. 
runomnKeMMMecKyio aKTMBHOCTb BbipawaKDT b 
BHAe npoi^eHTa cHMweHMfl coAepwaHMfl mK)K03bi 
b kpobh, BbNMcneHHoro ao BeeAeHMfl m nepe3 24 
naca nocne BBeAeHMH ( cm. pe3ynbTaTbi mwium 
KK n MbiaiM KKAy B KOHU,e onucaHMfl). 
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NeO O 

r /iw6e h k ziaMHfl 

CoeflUHeHMfl HacTOflu^ero M3o6peTeHMH 
o6Hapy>KMBaK)T runomMKeMMHecKyK) aKTMBHOCTb, 
no cyiAecTBy, b tom >Ke mw b 6onbiueM creneHM, 
neM CS-045 H CP-86325, c kotopumm nx 
cpaBHUBaioT, m KOTopbie ncnonb3yioT b KanecTBe 
KOHTponbHbix coeAMHeHM^. rnn6eHKnaMMA 
(MHcynnH-ceKpeTMpyK)U4ee cpeACTBo) He 
o6Hapy>KMBaeT rMnomuKeMMMecKOfi aKTMBHocTM 

npH ABHHOM MCnblTaHMM. 

M3MepeHne runomnKeMMHecKoro 34)4)eKTa 
>KkipHbie MbiLUM c caxapHbiM A^a6eTOM BWfla 
NIDDM (caML^bi, B03pacf 5 HeAeJib) (Tokuyama, 
Y. h AP- Diabetes, 1447-1457, 1995) 6binn 
KynneHbi y Genetic Models Inc. Hm AaBann 
HeorpaHMHeHHblM H36blT0K BbicoKOKanopn^HO« 
CMecu (CMF, Oriental Yeast (a3naTCKne 
Apo>fOKn) ) m BOAbi. Bbina M3yHeHa rpynna H3 4 
Mbiujevi c coAep>KaHMeM rnK)K03bi b kpobh 6onee 
200 Mr/An. HccneAyeMbie coeAHHeHMR, 
cycneHAnpoBaHHbie b 0,5%-hom coneBOM 
pacTBope Kap6oKCHMeTnni^enniono3bi (CMC), 
BBOAH/iMCb MbiuiaM nepopanbHO oamh pa3 b 
AeHb b TeneHMe 14 AHew. nepeA BBeAeHkieM 
(AeHb 0) Ha 4, 7 n 14 ahm o6pa3L\bi KpOBM 
(no 20 yj] ), OTo6paHHbie M3 
peTpo-op6nTaribHoro CMHyca, pacTBopnnn b 60 
eAMHMuax pacTBopa renapuH-HaTpnti m 
L^eHTpno>yrMpoBann b MMKpoi^eHTpucpyre. 
KoHi^eHTpauMio m»OK03bi b cynepHaTaHTe 
onpeAenfl/in no cnoco6y OKMcneHMfl mK)K03bi 
(Glucose Analizer 11, Beckman). 
runornnKeMnnecKafl aKTMBHOCTb Bbipa)KeHa b 
npoueHTax yMeHbuieHMFi mKDKOSbi b kpobm, 
paccHMTaHHOft ao m b BbiLLieyKa3aHHbie ahm 
nocne BBeAeHMfl. 

CoeAHHeHMfl AaHHoro n3o6peTeHM« 

npOHBJlflK)T TMnomMKeMMMeCKyK) aKTMBHOCTb (CM. 

Ta6n. A b KOHi^e onucaHMfl). 

TecTOBbi^ npMMep 2. OnpeAeneHMe 
aHTMrnnKai^noHHoro Ae^CTBun 

KorAa y ooxibHoro Ana6eTOM BbicoKa^ 
KOHUBHTpaLlUfl mK)K03bl coxpaH«eTCfi 
AnMTenbHoe BpeMfl, HeicoTopbie bmaw 6enKOB 
noABepraioTCfl Heo>epMeHTaTMBHO^ iriMKau.MM. 
npeAnonaraeTCH, mto noABeprujuecn rnMKai^MM 



o 

CO 
lO 

o 
to 

CM 



-26- 



ro 

ro 
o« 
o 
01 

CO 

O 



6enKH MHAyi^npyiOT Ana6eTHHea<ne ocno)KHeHHfl 
(Brownlee, Diabetes, 41 Suppl 2, 57-60, 1992). 

nocKoribKy noABeprujuKcfl rnwcaLjwH 6enoK 
ABnaeTCfl cjDnyopecL^eHTHbiM, Konn^ecTBO TaKoro 
6eriKa mo>kho onpeAenkiTb c noMombio 

Cfj^yOpeCL^eHl^MH B COOTBeTCTBMH c 

npeAbiAymHMH cooGu^eHUHMM (Doi et al. , Proc. 
Natl. Acad. Sci. USA., 89, 2873-2877, 1992; 
Mitsuhoshi et al. . Diabetes, vol. 42, 
826-832, 1993). SKcnepuMeHTa/ibHyio 
npoueAypy MOAncf)nunpyK)T cneAywu^nM 
o6pa30M. (IflTb npoi^eHTOB 6bmbero 
cbiBopoTOMHoro anboyMMHa (BSA), 
coAepwamerocfl b 0,5 M 
miOK03a-6-c|)oc4)aT-2Na (5% BSA-0,5 M G6P), 
cTepnnn3y»0T cjwibTpamiefi (pa3Mep nop 
(punbjpa 0,45 mkm) h HHKy6npyK)T npn 37°C; 
MaTepnan nosnTHBHoro KOHTpona MHKy6npytoT c 
1% AHMeTnxicyjib0OKCMAa (AMCO) npn 37 °C; 
"nycTbiiuKy" WHKy6npyK)T npn 4°C. Bee 
npoBepweMbie coeAHHeHua, pacTBopeHHbie b 
flMCO (KOHeHHan KOHuem-paMHH flMCO MeHee 
1%), Ao6aBnflK)T b 5% BSA-0,5 M G6P. riocne 
10-cyTOHHOfi MHKy6aL\MM 5% BSA-0,5 M G6P c 
coeA^HeHneM no3MTHBHbifi KompoJib m 
"nycTbiiUKy M Ananw3yioT npoTUB 2 n 
3a6y4>epeHHoro 4)occ|)aTOM coneBoro pacTBopa 
b TeneHne 24 nacoB (MoneKynapHafl Macca 
43paKL\nCi 12000-14000). flna/in30BaHHbiM 
pacTBop pa36aBJiflK)T boaoA b 4 pa3a n 
onpeAenfliOT cfrnyopecijeHL^K) (3Kcn. 370 
hm-gkcm. 440 hm). KoHL^eHTpaL^MK) 6eni<a b 
Ana/iMSOBaHHOM pacTBope (10 mkti KOToporo 
pa3BOA«T AncTHJiJinpoBaHHofi boaom ao 20 pa3) 
onpeAennioT no ivieTOAy floypn m BbipawaiOT 
cp/iyopecL^eHL^Mio Ha Mr 6eriKa. KoHTponb (100%) 

npeACTaBJlfleT C06ofi n03HTHBHblfi KOHTpOnb 

MMHyc "nycTbiWKa". 

AHTurnnKai^noHHoe AeficTBue BbiHi/icnaiOT 

K3K npOLjeHT OT KOHTpOJlbHblX AaHHblX (CM. Ta6fl. 

B b KOHL^e onucaHUfl). 

H NH 
I II 

H N-N-C-NH 

2 2 

aMMHoryaHMAMH 

CoeAMHeHMfl HacTOflu^ero M3o6peTeHnq 
o6Hapy>KHBaioT 6onee cunbHyK) 

aHTumnKai^MOHHyK) aKTHBHOCTbio, neivi 
awinHoryaHHAHH, wcnonb3yeMbifi b KanecTBe 
KOHTponbHoro MaTepnana. CS-045 m CP-86325 
He 06 h a py >km Ba k)t aHTumnKaL^MOHHOM 

aKTMBHOCTH. 

TecTOBbifi npmwep 3. OnpeAeneHne 
aianBHocTn MHrn6npoBaHHfl anbA03opeAyKTa3bi 

fOTOBflT AR M3 noMeK Kpwc cjieAyioiMMM 
06pa30M. riOHKM KpbIC 3a/lHBaK)T ox/ia)KAe H H bl M 

jibAOM coxieBbiM pacTBopow, HTo6bi yAannTb 

KpOBb, H 3aTeM TOMOreHMSMpyiOT B TecfrnOHOBOM 

roMoreHH3aTope c 3 o6*beMaMH xonoAHoro 5 mM 
tpmc-HCI 6ycJ)epa (pH 7,4). ToMoreHaT 
L^eHTpnc|)yrMpyK)T npn 45000 x g b TeneHne 40 
MMHyT Ana yAaneHUfl HepacTBopuMbix 
MaTepna/ioB u cynepHaiaHTHyjo c^paiujHK) 
ncnonb3yiOT b KanecTBe o6pa3L^a 
anbA03opeAyicra3bi (AR). 

OnpeAeneHne AR \a AeficTBkm npoBepwewbix 
coeAHHeHMM 

AicrnBHOCTb AR npoBepaiOT no 
MOAHcf)Hi4npoBaHHOMy h/ieTOAy Inukai et al., 
(Jpn. J. Pharmacol. , 61, 221-227, 1993). 
FlomomeHne 

HMKOTMHaMMAaAeHMHAMHyKneoTMAn4)oc4)aTa 
(NADPH) (340 hm) - oKMcnuTe/iH KOCfeaKTopa Ana 
A R-on peAen a \oj cneiopoMeTpoM ( U V-240 , 
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Shimodzu, Kyoto). HcnbiraHna nposoAflT b 0,1 M 
cfcoccfcaTa HaTpn« (pH 6,2), coAepwameM 0,4 M 
cynbcfcaia nuTHfl, 0,15 M NADPH, cfeepMeHT, 
pa3fiMHHbie KOHLiempaLjHu nposepaeMbix 
coeAMHeHH^ h 10 mM DL-mnueparibAerMAa. 
KoHTporibHafl npoGa coAep>KHT Bee 
BbiujenepeMMcneHHbie MHrpeAneHTbi 3a 
McicnjoMeHneM DL rnnL^epMHOBoro a/ibAen/iAa. 
PeaKi^MK) HaHHHaK)T A06aBneHneM cy6cTpaTa 
(DL- rriMLjepanbAeruA)- CKopocTb pea^nn 
M3MepwjoT npn 30 °C b TeneHHe 2 MUHyT. Bee 
npoBepfleMbie coeAHHeHun pacTBop«ioT b 
AMMeTM/icynbcpOKCMAe (flMCO). KoHeMHaR 

KOHLjeHTpaLJUfl AMCO B peaKL^HOHHOM cMecu 

HMKorAa He npeBbiiuaeT 1%. flewcTBue 

HHR/lGHTOpOB OUeHMBaiOT K3K KOHI4eHTpai4HK) 

npoBepfleMoro coeAHHeHun, Tpe6yeMyK) Ana 
50% HHrn6npoBaHMfl aicn/iBHoc™ cfjepMeHTa 
(IC so). 

Pe3ynbTaTOM stmx ncnbuaHnii Rennercn to, 
hto coeAHHeHMfl HacTOJiu^ero n3o6peTeHM« 
o6Hapy)KHBaK)T yAOBneTBopnTe/ibHyK) 
aKTMBHocTb MHrnSnpoBaHMfl anbA03opeAyicTa3bi. 

npHMep cocTaBa 1 

Ta6neTKM 

CoeAMHeHMe HacTOJiii^ero M3o6peTeHMfl - 1 ,0 

r 

JlaKT03a - 5,0 r 

nopoujoK KpucTannnHecKoft Ljen/ifonosbi - 
8,0 r 

KyKypy3HbiPi KpaxMan - 3,0 r 
rMAPOKCMnponnnL^enn»ono3a - 1 ,0 r 
CMC-Ca - 1 ,5 r 
CTeapaT Mamnfl - 0,5 r 
Bcero - 20,0 r 

Bee BbiiuenepeHMcneHHbie KOMnoHeHTbi 
CMeLUMBaioT o6bNHbiM cnoco6oM, m 3aTeM 
Ta6neTnpyK)T; nonynaioT 100 Ta6neTOK, Kawafl 
M3 KOTopbix coAepjKUT 10 Mr aicrnBHoro 
MHrpeAneHTa. 

npHMep cocTaBa 2 

Kancy/ibi 

CoeAMHeHne HacTonii^ero n3o6peTeHnn - 1 ,0 

r 

JlaKT03a - 3,5 r 

KpucTannnMecKafl i^ennionosa, nopowoK - 
10,0 r 

CTeapaT Mamnn - 0,5 r 
Bcero - 15,0 r 

BbiLuenepeMncneHHbie KOMnoHeHTbi 
CMeiunBatoT o6bNHbiM cnoco6oM M 3TOM CMeCbKD 
3anoriHflK)T xenaTMHOBbie Kancyiibi N 4, 
nonyMawT 100 Kancyn, Ka)KAafi M3 KOTopbix 
coAep>KMT 10 Mr aKTMBHoro MHrpeAneHTa. 

npHMep cocTaBa 3 

MarKMe Kancynbi 

CoeAMHenne HacToamero M3o6peTeHHfl - 
1,00r 

nsr (nonnsTuneHmnKorib) 400 - 3,89 r 
TpnmnL\epnA Hacbiu^eHHO^ >kmpho^ KnenoTbi 
- 15,00 r 

MflTHoe Macno - 0,01 r 
nojincop6aT 80 - 0,10 r 
Bcero - 20,00 r 

BbiLuenepeHncneHHbie coeAHHeHUfl 

CMeiUMBaiOT M 3anOJlHHIOT 3TO^ CMeCbKD, 

o6b!HHbiM cnoco6oM, Manege >KenaTMHOBbie 
Kancynbi N 3. n nonynaiOT 100 MflrKnx Kancyn, 
Ka>KAafl M3 KOTOpblX coAep>KHT 10 Mr aKTMBHoro 
MHrpeAneHTa. 

npuMep cocTaBa 4 

Ma3b 

CoeAHHeHMe HacTOflinero M3o6peTeHMfl - 1 ,0 
r(10,0r) 

MeAni^MHCKoe napacpMHOBoe Macno - 10,0 r 
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(10,0 r) 

LteTaHOJi - 20,0 r (20,0 r) 
BenbiM Ba3annH - 68,4 r (59,4 r) 
3Tnnnapa6eH - 0,1 r (0,1 r) 
1-MeHToxi - 0,5 r (0,5 r) 
Bcero- 100,0 r 

nepeMMcneHHbie Bbiuie KOMnoHeHTbi 
CMeiuMBaioT o6bdMHb!M cnoco6oM m nonyMaioT 
1%(10%)Ma3b. 

ripuMep cocTasa 5 

Cynno3HTopnH 

CoeAMHeHHe HacTonmero M3o6peTeHMfl - 1 ,0 

r 

.Witepsol H15*-46,9 r 
.Witepsot H35*-52,0 r 
nonncopSaT 80-0,1 r 
Bcero - 100,0 r 

* ToproBaa is/iapra TpMmni^epnAOB 

BbiiuenepeMMcneHHbie KOMnoHeHTbi 
cMeiiJMBaioT b pacnnaBneHHOM coctoahmu 
o6biMHbiM cnocoooM h Bbi^HBaiOT b cpopMbi Ana 
cynnoanTopneB, 3aTeM oxjia>KflaK)T Ana 
OTBepweHMfl n nonynaioT 100 cynnosnTopneB, 
Ka>KflbiM no 1 r, coAepwainiw 10 Mr aicrnBHoro 
MHrpGflneHTa. 

npuMep cocTaBa 6 

TpaHyjibi 

CoeA^HeHne HacTOfli^ero n3o6peTeHWR - 1 ,0 

r 

JlaKT03a - 6,0 r 

KpMCTanriMHecKafl Ljenjnono3a, nopowoK - 
6,5 r 

Kyxypy3Hbitf KpaxMan - 5,0 r 
rnApoKcnnponnfiL4en/iK)no3a - 1 ,0 r 
OreapaT Mam ma - 0,5 r 
Bcero - 20,0 r 

BbiiiienepeHMcneHHbie KOMnoHeHTbi 
rpaHyjinpytOT o6biHHbiM cnoco6oM h 
ynaKOBbiBaiOT, nonynaKDT 100 ynaKOBOK, Ka>KAan 
H3 KOTopbix coAep>KMT 200 Mr rpaHyn, w, TaKMM 
o6pa30M, Ka>KAafl.ynaKOBKa coa©p>kmt 10 Mr 
aKTMBHoro MHrpeAMeHTa. 

ripoMbiiuneHHafl npwroAHOCTb 
TaK K3K coeAHHeHMfl HacTOflunero 
M3o6peTeHMfl o6naAa»oT runornnKeMHHecKMM 
Ae^CTBueM, aHTumnKaunoHHovi aiaMBHOCTbK) h 
aKrHBHOCTbK) MHrn6npoBaHMfl 
anbA030peAyKTa3bi h nMejoT Manyio 

TOKCMMHOCTb, OHH npurOAHbl &]9\ 

npeAynpe>KAeHHfl wnw neMeHkiH Ana6eTMHecKnx 
ocno>KHeHMCi, BKnio^ap Ana6e™Heci<ne rna3Hbie 
6one3HM (TaKHe KaK Ana6eTkMeci<afl KaTapaicra- 
h Ana6eTMHecKafl peTMHonaTun), 
Awa6eTMMecKyK) HeBponaTwo, AnaoeTunecKyK) 
Hect)ponaTHK), Awa6eTHHecKyK> raHrpeHy m T.n. 

OopMyna M3o6peTeHM^: 

1 . CoeAMHeHne Tna3onnAWHa nupnAMHOBoro 
Tuna n era conb o6mefi cfcopMynbi I 




B KOTOpotf X 1 npeACTaBrifleT co6oti S; 
X 2 -S nnn O; 

Y - CR 6 R 7 (R^ R 7 K3)KAbiPi - 



aTOM 



BOAopoAa, hjih R' BMecTe c R 4 o6pa3yeT 

CBJ13b); 

Z npeACTaBJiaeT co6om (C r C 10 ) -ajiKvuibHyjo 
rpynny, KOTopaa MO>KeT GbiTb 3aMeu;eHa caMoe 



10 



is 



20 



25 



30 



35 



40 



45 



50 



55 



60 



OOJlbUJee TpeMH (C yC 7 ) -anKOKCHJlbHbJMH 

rpynnaMn), 3aMemeHHyio cunnnbHyio rpynny; 
win -A-B (A npeACTaarifleT co6otf 
AByxBa/ieHTHyto (C1-C6) - HacwmeHHyio win 
(C2-C6) - HeHacbimeHHyio yrneBOAopoAHyto 
rpynny, KOTopaa MOKeT 6biTb 3aMemeHa caMoe 
6ojibiiiee TpeMfl rviAPOKCunbHbiMM, okco- h 
(Ci-C/) -ajiKunbHbiMH rpynnaMM, m B 
npeACTaBJifleT cocotf 




V 



a. a. 



\ 



-v<> 




HUM R 



npM 3TOM Ka>KAbll^ H3 R a M R b HG3aBHCMMO 

npeACTaBJiweT co6ofi aTOM BOAopoAa, (C 1-C7) 
-ajiKunbHyto rpynny, KOTopan mo>k6T 6biTb 
3aMeiAeHa ruApoKcunbHOM rpynnoi^ nnn 
OKCorpynnofi, btom ranoreHa, 

cpeHMJi, a-Hacf)TMJi, p-HacpTH/i, cpypun, (Ka>KAa« 
M3 ynoMAHyTbix rpynn 
cpeHnna, p-Hacf)TMna, a-HacpTMna, cpypuna 
MOweT 6biTb 3aMeLAeHa MeTn^OM, 
MeTOKCMrpynnoM, 6eH3nnoKcnrpynnoM, 
rMApoKcmibHOM rpynnoM, ra/ioreHOM m 
4>eHu/ibHotf rpynnoii), m R c npeACTaBJiseT co6otf 
aTOM BOAopoAa win (C^Cj) -anKU/ibHyio rpynny; 

R 1 , R 2 m R 3 Ka>KAbiM - boaopoa; 

R 4 - aTOM BOAopoAa unui BMecTe c 
R 7 o6pa3yeT CBfl3b; 

n =0. 

2. CoeAMHeHne m ero corib no n.1, rAe 
X 1 npeACTaBJiweT co6om S, 
Y-CR 6 R 7 (R 6 npeACTaB/ifleT co6oiH aTOM 
BOAopoAa, n R 3 - aTOM BOAopoAa nnn BMecTe c 
R 4 o6pa3yeT CBnsb), R 4 - aTOM BOAopoAa mjim 
BMecTe c R 7 o6pa3yeT cBA3b, A npeACTaBnaeT 
C060C1 AByxBaneHTHyio (Ci-Cs) - HacbimeHHyK) 
yrneBOAopoAHyio rpynny, KOTopan MoweT 6biTb 
3aMeineHa ruflpoKcunbHOM hjim OKCorpynnoii. 

3. CoeAMHeHne m ero cojib no n.1, rAe Y 
npeACTaBJiaeT -CH2-, n R 4 - aTOM BOAopoAa. 
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4. CoeflMHeHkie h ero conb no n.1, we Y- 
CHR 7 (R 7 BMecTe c R 4 o6pa3yeT CBH3b, h 
R 4 BMecTe c R 7 o6pa3yeT CBfl3b. 

5. CoeflMHeHkie h ero corib no n.1, rae A 
npeacTaBnfleT co6ofl 



I 



rfle m = 0,1 ; 

Ka>KAblfi H3 R d M R e He3aBMCHMO - aTOM 

BOAopoAa; 

Ka>KAblPl M3 R f M R 9 He3aBHCMMO - aTOM 

BOflopofla hum ruflpoKcuribHafl rpynna nnn R f n 
R 9 BMecTe o6pa3yK>T OKCorpynny. 

6. CoeflUHeHne m ero conb no n.1, rAe A 
npeflCTaBJifler coooCi -CH2-CH2- 

-C-CH - WIM -CH-CH - 
II 2 I 2 

O OH 

7 rnnomwceMw-iecKoe cpeACTBo, 
OTnnHarOineeca Teivi, mto coflep>KHT b KasecTBe 
aicrnBHoro areHTa coeAHHeHne Tna3onnAHHa 
nupnAHHOBoro Tuna mjim ero conb no n. 1. 

8. AHTMrnnKaUnoHHoe cpeACTBo, 
omnHarOineecfl Tewi, mto C0Aep>Ki/iT b KanecTBe 
a«TMBHoro areHTa coeAMHeHne ™a3onnAKHa 
nupnAHHOBoro Tuna win ero conb no n. 1. 

9. OapMai^eBTMMecKoe cpeACTBo, 
uiHrn6npyi0L4ee rnneprnnKeMKK>, 
HectDepMeHaTMBHyio rnMKauMK) m 
anbA03opeAyKTa3y, Ann npeAynpe>KAeHHfl n 
neneHHfl caxapHoro Ana6eTa v\ AwaoeTWHecKHx 
ocnoKHeHUM, OTnuHarOiMeecfl TeM, hto oho 
coAepwuT b KanecTBe aKTHBHoro areHTa 
coeAHHeHne Tna3onnAHHa nnpnAMHOBoro Tuna 
nnn ero conb no n.1, b ocfx^eicmBHOM 
KonnMecTBe. 

npnopnTeT no npM3HaKaivi: 
28.03.94 - npon3BOAHoe Tna3onnAHHa 
nupuflMHOBoro Tuna (fcopMynbi I 
nnn ero conn 




rAeX 1 -S; 
X 2 -S nnn O; 

Y - CR 6 R 7 (Ka>KAbiM ns R 6 m R 7 - BOAopoA 
nnn R 7 n R 4 BMecTe o6pa3yK)T CBfl3b); 

Z-Ci-Cio-anKnn (stot anKnn MoweT 6biTb 
3aMemeH caMoe 6onbwee TpeMfl 
C i-C7-anKOKcnrpynnaMM), 3aMemeHHafl 
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cnnnnbHaw rpynna nnn -A-B (A-AByxBaneHTHan 
Ci-C6-Hacbiu^eHHafl yrneBOAopoAHaa rpynna, 
KOTopaa MoxeT 6biTb 3aMeiAeHa caMoe 
6onbwee TpeMH rnApoKcnnbHbiMn nnn 
OKCorpynnaMn, n B-rpynna cpopivjynbi 

b _c a 



MJ1M 



rAe Ka>KAbi^ H3 R a n R b He3aBncnMO Apyr ot 
Apyra - aTOM BOAopoAa, CyC 7 -amm, <$eHnn; 

R c -aTOM BOAopoAa unn Ci-C^anKnn; 
R 1 ,R 2 n R 3 -aTOMbi BOAopoAa; 
R 4 -aTOM BOAopoAa nnn oopa3yeT CB«3b 
BMecTe c R 7 ; n 
n =0; 

29.11.94 - npon3BOAHoe Tna3onnAHHa Tuna 
cf)opMynbi I 
una ero conn 




2-0 



rAeX 1 -S; 
X 2 -S nnn O; 

Y-CR 6 R 7 (Ka>KAbiM M3 R 6 n R 7 -boaopoa nnn 
R 7 nnn R 4 BMecrre o6pa3y»oT csn3b); 

Z-Ci-Cio-aJiKnn, KOTopbifi MO)KeT 6biTb 
3aMeiAeH caMoe 6onbwee TpeMfl 
C r C7-anKOKCkirpynnaMM), 3aMemeHHan 
cnnnnbHafl rpynna nnn -A-B (A - AByxBaneHTHaa 
C r C 6 HacbiiAeHHaa ymeBOAopoAHaa rpynna, 
KOTopafl MO>KeT 6biTb 3aMemeHa caMoe 



o 

o 
u> 
o 



6oiibiijee TpeMfl roflpoKcmibHbiMM 
OKcx>rpynnaMn, n B - rpynna cpopMyribi 
b c 



win 




mum 



Tf\e Ka>KAbiM M3 R a n R b He3aBncnMO Apy ot 
Apyra - aTOM BOAopoAa, Ci-C7-anKnn, aTOM 
ranoreHa, $eHnn, p-HacpTnn, cpypnn (yKa3aHHbie 
cf)eHnn, p-Hac})TMn n o>ypnn mop/t 6biTb 
saMeu^eHbi MeTkinaMn, MeTOKcnrpynnaMM, 
ranoreHaMM m ct>eHMnaMM); 

R c -3tom BOAopoAa nnn Ci-CyanKnn; 

R 1 , R 2 n R 3 -aTOMbi BOAopoAa; 

R 4 -aTOM BOAopoAa nnn o6pa3yeT cB«3b 
BMecTe c R 7 ; 

n =0. 
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Ta6mma 4 (npOflOJUKeHwe) 
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<*C) 



MS(m/e) 



I-2a-30 p 




189-m 



444(M4H)* 
FAB 



I-2a-3i 



I-2a-32 Me 




134-138 



181-183 



502(M+H)* 
FD 



440(M+H)* 
FD 



O 

CO 

to 
o 

U) 
CM 



Ki 
O 
CO 



l-2a-33 



Nat 



I-2a-34 Pb- N 




OH 



Oeapemue Kpneran/u 
87-KXfMaJi ) 



OeajBBTHoe aacpjHoe bs^dcibo 



425(M+Hf 
FAB 



425(M+H)* 
FAB 



3 



O 
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coeflMHeHM« 


H03a(Mr/Kr) 


% ocjiaOjieHMfl 


I-la-1 


30 


48,9 


I-2a-l 


30 


65,1 


rjin6eHKJiaMMfl 


30 


-3, 6 


CS-045 


30 


24,2 


CP-86325 


30 


39,4 



o 

MbnnM KKAy 

to 





W coewHeHHS 


A03a (uv/kt) 


% ocJia6jieHM« 




I-la-1 


30 


48,6 




I-la-43 


30 


47,3 




I-2a-l 


30 


50,0 


7i 


I-2a-2 


30 


39,9 












I-2a-5 


30 


47,7 




I-2a-30 


30 • 


37,2 


ISJ 


I-2a-31 


30 


52,2 


o 


I-2a-32 


30 


35,4 




rjiMbeHKJiaMMfl 


30 


-2,5 


CO 


CS-045 


30 


-3,0 


o 


CP-86325 


30 


39, 5 
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CoeaMHeKMH aaHHoro 
runorjiMKeMMMecKyio aKTMBHOCTb 



H3o6peTeHM« 



npOHBJlHKVT 

Ta6/iMi4a A 



CoenMHeHwe 


£o3a (Mr/Kr) 


% yMeHbmeHMfl 


I-la-l . 


20 


27,3 



AHTMrJiMKauMOHHoe ae^cTBwe BbwwcjiaiOT KaK npoueHT OT 

KOHTpOJIb HHX flaHHblX. 

Ta6jiMua B 



N* coenwHeHMfl: 


KoHueHTpauM^ : 




0% CHM3KeHMH 




I-la-l 


100 mkiVmji (0,24 


MM) 


42,3 




I-la-2 


100 MKr/MJi (0, 38 


MM) 


24, 1 


O 


I-la-3 


100 mkiVmji (032 


mM) 


34,1 


CO 


CS-045 


100 MKr/MJl 




10, 1 


lO 

o 


CP-86325 


100 MKr/MJl 




10, 3 




aMMHoryaHMUMH 


(1 MM) 




21,4 


CM 


aMMHoryaHMCMH 


(10 MM) " 




- 48,-9 


C 


aMMHoryaHMflWH 


(100 mM) 




80,2 


(V 



Is) 

ro 
en 
o 

Ol 
CO 

O 
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